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HE ADVANTAGES OFFERED BY A SYSTEM OF 

electrical units based on the metre, kilogramme 

and second have been apparent for more than 

half a century. The benefits of ‘rationalizing’ 
the equations of electrical science have been known for 
a similar period. Engineers have long used, without 
acknowledging them as such, a number of M.K.S. units 
in the guise of ‘practical units-—ampere, volt, ohm, 
farad, henry, etc. In spite of the advantages of a con- 
stent system of units embodying these practical units 
(for that is, in brief, what the M.K.S. rationalized system 
of units represents), progress in their adoption was at 
first slow. 

An increased concern for rationalized M.K.S. units 
was stimulated by those working in the microwave field 
during and after the Second World War. By ‘1950, 
interest in the system by educationists was widespread 
aid was reflected in the presentation of a symposium of 
papers on the M.K.S. system of units to The Institution 
in that year. 

The present position is that M.K.S. rationalized units 


are used extensively in electrical-engineering departments 


of universities and senior technical colleges; in some 
departments of physics and, rather hesitantly, in some 
ixth-form science teaching; in most new electrical- 
engineering textbooks and new editions of older books; 
and are recommended for use by contributors to the 
publications of several learned and professional societies, 
including The Institution. 

What effect has this striking change had on the general 
body of practising engineers in industry? To teachers 
and recent students, to whom M.K.S. units have become 
comfortably familiar, the apparently small impression 


engineers say that the units are ‘accepted without 
qualification’ or ‘are the recognized system of units 
i use’, the opinions of most range from ‘the new 
ystem has had little effect’ to ‘nearly all [engineers] 
ar Impervious to it’ or ‘show complete indifference’. 

Pethaps the main reason is the small proportion of 
the total professional engineering force who have had 
their education in these units and the (as yet) lack of 
“iority of this group. Only a minority of engineers old 





made in industry may seem discouraging. While a few 
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enough to have achieved corporate membership are 
likely to have used M.K.S. units during their college 
courses. 

Opinions offered by a representative selection of 
practising engineers bring out several other points of 
interest. The existence of information, in reference books 
and in industrial-design data, given in C.G.S. units 
provides a reason for a ‘reluctance rather than an 
opposition to change’. The commonly expressed view 
that the established use of non-metric units in some 
fields has impeded the adoption of the M.K.S. system 
seems unjustified: these non-metric units are just as 
irreconcilable with the C.G.S. units long used for 
fundamental studies. This view also suggests some 
misconception about the advantages and scope of 
M.K.S. units: there is, as yet, no suggestion that they 
should be used for all scientific and engineering work 
but merely that they should be the medium in which the 
relations and measures of electrical science may be more 
effectively developed and described. That this limited 
objective is being achieved with some success is suggested 
by the remark that young engineers are finding that the 
units are conducive to ‘a clearer understanding of 
fundamentals’, although a note of warning is sounded 
in the thought that ‘the simplification of the student’s 
task may tend to obscure some of the relationships 
about which he should ponder occasionally’. 

This simplification of the relations of fundamental 
electrical science will, of course, make little appeal to 
the ‘many engineers whose work involves only volts, 
amps and ohms’ (there are apparently others ‘who only 
use volts, amps and watts’!); these may instinctively 
oppose the introduction of M.K.S. units as an academic 
fad, even though they themselves may be equally uncertain 
of the less-commonly used units in the C.G.S. system. 

In spite of all the difficulties, it is encouraging to 
reflect that a facility in the use of M.K.S. units, besides 
being to many an aid to clearer understanding of electrical 
science, is no barrier to everyday operation in fields 
where other units are entrenched. The situation will 
appear very different in a few years. 


In front, the sun climbs slow, how slowly, 
But westward, look, the land is bright. 








SEA-SCATTER INTERFERENGE WITH TELEVISION REGEPTIOK - 


A mysterious interference with reception was reported a 
few days after the B.B.C. had established full-scale 
television broadcasts from their transmitter at North 
Hessary Tor in Devon. In this article the author, who is 
with the B.B.C., discusses the subsequent investigations, 
in which he took part. The phenomenon is the subject of a 
paper (No. 2591) entitled ‘Phase-Coherent Back-Scatter 
of Radio Waves at the Surface of the Sea’, which is 
published this month in Part B of the Proceedings. 


E. SOFAER, ASSOCIATE MEMBER 








vision broadcasts in Devon and Cornwall, reports 
were received that interference of an unusual nature 
was affecting reception in several places along the coast. 
The interference took the form of rhythmic variations 
in signal amplitude with a periodicity of about 40 cycles 
per minute, accompanied by a series of echoes which 
stretched across the viewing screen. The B.B.C. trans- 
mitter is situated on North Hessary Tor, a peak in 
Dartmoor 1675 ft above sea level and 15 miles from the 
sea. The vertically polarized aerials are mounted 633 ft 
above the ground and radiate frequencies of 48-25 and 
51-75 Me/s, the former carrying the sound information 
and the latter the vision. A temporary service had been 
operating from this site since December 1954, using a 
low-power transmitter and an aerial system 150 ft above 
the ground. The present full-scale service was established 
in May 1956. 
The places where the complaints originated were 
shaded from the direct transmission by cliffs and had a 
clear view of the sea. Although interference of the same 


S™= after the B.B.C. started their full-scale tele- 


Sound 48°25 Mc/s Cycles 
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Relative field strength 





1 Comparison of the amplitude variations at the sound and 
vision frequencies 


Demonstrating the absence of an exact relationship between the 
beats on the two frequencies 


the « 
type was noticed during the period of the temporay bly 
transmission, the reports stated that it had been much 
less severe. 

A preliminary investigation was made with routine 
field-strength measuring equipment, and simultaneous 
records of the amplitude variations at both the sound 
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and vision frequencies were taken on a recording }istor 
milliammeter. Later tests were made by observing thejlons 
distortion of the line-synchronizing pulse on a waveform 
monitor, using a directional aerial with a front/back ratio 
of 19dB. 

The records were taken at Kingsand, on the westem 
side of Plymouth Sound, with the receiving aerial about 
twenty yards from the water’s edge. Tests with the wave 
form monitor were made at a second site at Kingsand}, py 
and at Downderry, a village on the coast betweetf yy; 
Plymouth and Looe. The receiving aerial was on both] xj 
occasions shielded from the direct transmission by cliffs} dir 
and open to the sea. Tests were also made at Staddoi] wh 
Heights, a site 350 ft above sea level and a quarter of Jer 
mile inland, optically visible to the transmitter and 
overlooking the sea. In addition, to examine conditions 
over the sea itself, a portable television receiver ¥ 
installed in a boat, and observations were made during 
a cruise round the breakwater in Plymouth Sound. 

Amplitude variations were present to a greater 0 
lesser extent throughout the tests. The large fluctuation 
in signal strength at Kingsand can be seen in the recor 
reproduced in Fig. 1. The frequency of the beats 
0-68c/s, and it is clear from the relative-field-stre 
scale that the amplitude of the interference is comparable 
with that of the direct signal. 

At some places interference was slight. Occasional! 
it was almost imperceptible, as at Staddon Heights of al 
times during the cruise. An effect was observed in 













JOURNAL L.EEQJULY 








10K poat which gave clear evidence that the interference is 
always present, even when masked by the strong field of 
the direct transmission; the variations increased notice- 
/ibly whenever the receiving aerial was shielded from the 
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Bock-scattered rays 
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3 Diagrammatic representation of the rays scattered back 
from the sea 
The phase difference at R between adjacent rays is 277 


\ a 


direct transmission either by land or by ships anchored 
in the Sound. 

The forms taken by the trace on the waveform monitor 
é during the tests at Downderry are depicted in Fig. 2 and 
ae typical of those observed at other sites. To establish 
ye adatum, the standard form of a line is shown in Fig. 2a. 
‘ar |The degree of distortion illustrated in Fig. 2b represents 
moderate interference, the aerial maximum being directed 
towards the transmitter and the minimum towards the 

. With the aerial unchanged, severe interference 
ecording fiistorts the trace, as shown in Fig. 2c. If in such condi- 
ving thejiions the aerial maximum is turned towards the sea, the 
aveform 
ick ratio 
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pulse is completely obliterated by the severity of the 
distortion, as in Fig. 2d. 


Mechanism of the Phenomenon 


Each of the three wavy lines in Fig. 3 represents one 
face of three consecutive sea waves. Rays from the 
transmitter T strike these surfaces and usually continue 
on a forward-going path after reflection. A very small 
part of them is scattered backwards. To simplify the 
problem, assume that each surface returns a single ray 
in the landward direction. The phase of arrival at a 
point R on the shore depends on the length of the path 
traversed. For the arrangement illustrated, the path 
length of successive rays increases in steps, the increments 
depending on the interval between the surfaces. If the 
path difference between each ray and the next is A, the 
wavelength of the radio transmission, all the back- 
scattered energy arrives at R in the same phase. 

Consider now the characteristics of the sea. Its complex 
configuration may be thought of as sine waves which lie 
in a wide and continuous spectrum and which are 
random in amplitude, phase and direction. Though these 
combine in continuously changing patterns, single-wave 
systems (each of a different dominant wavelength) retain 
their identity for periods of time which are long compared 
with one cycle of their motion. 

One such system, suitably located and of appropriate 
wavelength and orientation, behaves in relation to the 
radio transmission like the simple periodic reflector 
illustrated in Fig. 3. That is to say, the energy it scatters 
back is phase-coherent. The reflector is, however, no 
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longer static. Approaching or receding from the receiving 
aerial at a velocity characteristic of its wavelength, it 
advances or retards the phase of the back-scattered 
energy, to produce a Doppler effect of beats on the 
normal transmission. The periodicity of the beats is 
clearly a function of the velocity of the wave system 
causing the interference. 

Fig. 4 is a map of the Devon and Cornwall coasts. On 
it elliptical arcs are drawn whose foci are at North 
Hessary Tor and at Kingsand, the site where the records 
were taken. For the back-scattered rays to be diverted by 
the sea to the receiving aerial, the wavecrests must run 
tangentially to the arcs. Rays incident at points on any 
one arc arrive at Kingsand with equal delays. 

The arcs, which are drawn for equal increments of 
path length, are not equidistant from each other along 
their length but diverge as they move to either side of 
their common axial direction. If the increments are 
assumed equal to A, it is seen that interference on a 
single-frequency transmission can originate at different 
parts of the sea from waves of different wavelength, 
provided always that the wavecrests are tangential to the 
arcs. It follows also that interference on two trans- 
missions of different frequency may originate at different 
places in a wave system of a single wavelength. Since the 
wave patterns at the two places are not identical (though 
very similar), the interferences on the two transmissions 
are not identical. This is clearly seen in Fig. 1, where 
simultaneous records of the beats on the sound and 
vision transmissions are compared. 

The wavelength of the wave system responsible for the 
interference can be calculated from the measured 
periodicity and A. The wavelength derived from 
the beats in Fig. 1 is 4-05m. The location of 
the interference area relative to the transmitting 
and receiving sites can be determined from the 


2 


wavelength. The point C in Fig. 4 is one of its 2000 


possible positions. The locus of such positions 
is the circular arc through C, drawn as a 
dashed line. Fig. 4 may be interpreted in the 
following way: if sea waves of wavelength 
about 4m travel in a north-westerly or south- 
easterly direction, they will cause interference 
in Kingsand when they occupy the position 
of the dashed line. The direction of maximum 
interference observed experimentally coincides 
with the direction of the dashed line. 


Height , ft 


Effect of Aerial Heights 


Reports from Kingsand were consistent in 
saying that interference was less severe during 
the period of the temporary service. 

A high transmitting aerial not too distant 
from the coast irradiates a large area of the 
sea whose boundary nearest to the receiving 
aerial is the shadow of the intervening cliffs. 
With the North Hessary Tor transmission, 









Sea level 





A receiving aerial below the cliffs, shielded from dire serial 
transmission but not from the sea, has before it th} Hessa 
strongly irradiated surface stretching as far as its horizon transt 
The total scattering area contributing to the interfereng} missic 
is thus seen to be the region which lies between th} numb 
shadow’s edge and the horizon of the receiving aerial, 

The profile of the transmission path to Downderry js 
illustrated in Fig. 5. Heights and distances taken fron 
this path have been used to calculate the effect of changes 
in aerial height on the intensity of the back-scattere 
energy. The result is plotted in Fig. 6, which show 
the relative change in the intensity of the interference 
for two receiving-aerial heights as a function of th 
transmitting-aerial height. It is clear from this that, with 
the radiating system at a height of 150ft above th 
ground, the shadow of the cliffs on the sea extends 
beyond the horizon of low receiving aerials, and thes 
will therefore receive no interference. With the radiating 
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the edge of the shadow is very near the coast. 5 Profile of propagation path between North Hessary Tor and Downdert)} prot 
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system at its present height of 633 ft above the ground, 
the irradiated surface of the sea occupies a greater area, 
and it also lies nearer the shore. Not only does it come 
within the range of quite low receiving aerials but it also 
increases the intensity of the interference in aerials 

already affected. In a like manner, because of the| 7 

increase in range, interference increases when the ul 

receiving aerial is raised. 

Discussion teri 

A situation favourable to the occurrence of song 

scatter exists whenever a transmitter is located sufficiently 10-0 

high to irradiate areas of the sea within range of receiving majo 
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yrials. The phenomenon is not exclusive to North 
Hessary Tor; it has been observed on the Rowridge 
fansmission at Ventnor and on experimental trans- 
missions at several other places. Fortunately, the 
mmber of television viewers affected by this type of 
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6 Theoretical estimate of the variation in the amplitude of 
the back-scattered signal with changes in the height of the 
transmitting and receiving aerials 


interference is very small. The special topographical 
conditions required are rarely met, and no problem of 
sa-scatter interference exists in the areas served by the 
majority of television transmitters. In siting transmitters, 
the B.B.C. avoid locations which contribute to the 
xeurrence of objectionable interference in populated 
aeas. For example, one reason for abandoning the 
orginal plan for siting a transmitter on Snaefell to serve 
the Isle of Man was that severe interference was observed 
at Douglas on test transmissions from this site. 


Making Reception Tolerable 


Fortunately, the viewer in affected areas is not entirely 
without means to reduce the worst effects of this kind 
ofinterference. His receiver should be one incorporating 
a fly-wheel time-base, with an automatic-gain-control 
ystem capable of maintaining as nearly constant as 
possible the amplitude of the signal output. Most impor- 
lant of all, his aerial should be directional, its horizontal- 
ndiation pattern being suited to his particular situation. 
Forexample, the bearing of the interference at Kingsand 
Sseen in Fig. 4 to be at right angles to the bearing of the 
\ansmitter. An aerial with a figure-of-eight radiation 
attern, with its maximum towards the transmitter and 
i Minimum towards the sea, is therefore a type suitable 
for Kingsand, as was proved during the observations. At 
Downderry a radiation pattern of cardioid form is more 
appropriate. Here the sea extends over a very wide arc, 
anda broad and deep minimum is necessary if continuous 
Motection over the whole arc is required. Since, however, 
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the interference at Downderry originates at areas lying 
along a line whose direction may remain constant for 
several hours, it may be an economical solution to use a 
rotatable aerial with a deep though narrow minimum, 
and to adjust it as necessary for the least interference. 
Aerials should not be.mounted high. The increase in 
the amplitude of the normal signal when the aerial is 
raised is very much less than the increase in interference. 
It is also an advantage to site the aerial where it is shielded 
from the sea, say by a neighbouring house, taking care 
not to obstruct the path towards the transmitter. 
Attention to these points could make reception 
tolerable where otherwise it was found impossible. 


CORRESPONDENCE 


ELECTRIFICATION OF POLISH RAILWAYS 


From D. D. MALPAS, F.F.R., COMPANION 


ON perusing the May issue of the Journal, I was most interested 
to see on p. 237 a photograph of ‘arcing horns’ for the pro- 
tection of the 3000-volt d.c. overhead contact line of one 
of the recently electrified railways in Poland. 

This reminded me of similar devices used for the protection 
of the substations on a 3-phase line running down to Biarritz 
from the Pyrenees and supplying the villages in the country 
in between. 

These lines were put up when I was a youngster in the 
years 1906 to 1908 and, if I remember rightly, operated at 
15kV 42c/s. I was unable to obtain any technical details, 
but I hope that my very old photograph will be of interest. 

I can vouch for it that these arresters were there until 1914, 
and that I saw no other type erected. I have not been back 
to the district since then. 
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MOSCOW CONFERENCE 


This account of the 1958 Conference of the Popov Radio 
Society in Moscow, from the 12th to 17th May, was 
prepared by Dr. E. V. D. Glazier, Associate Member, 
who at short notice acted as the representative of The 
Institution at the Conference. The full title of the conference 
was the 1958 Electronics Session of the A. S. Popov 
Scientific Technical Association of Radio Engineering 
and Electrical Communication. Dr. Glazier is with the 
Ministry of Supply. 





by the Radio and Telecommunication Section of 

The Institution have been attended by several 
Russian scientists and engineers. Among these has been 
Prof. V. Siforov, who is well known for his contributions 
to information theory. Prof. Siforov is at the present 
time President of the Board of the Popov Society, an 
organization devoted to the advancement of radio science 
and technology in the Soviet Union. An invitation was 
received by The Institution from Prof. Siforov for two 
members to attend the annual conference of the Society; 
and it was my good fortune to be selected to represent 
The Institution. The short time available for organizing 
the visit deprived me of a compatriot to share the 
experience. However, it was evident soon after arrival 
that there were close on 20 foreign guests from countries 
as far apart as the United States and Bulgaria who were 
to be subjected to the traditional Russian hospitality. 


280 Papers Presented 

The conference began at 6 p.m. on Monday, the 12th 
May, and continued each day from 10 a.m. to 4 p.m. and 
from 6 p.m. to 11 p.m., right through to the closing 
session at 6 p.m. on Saturday, the 17th May. In all, about 
280 papers were presented. Apart from the opening and 
closing sessions, at which papers of special merit were 
presented to the whole body, the conference was orga- 
nized into 12 simultaneous sessions covering these 
fields: 


1. Information theory 7. Television 


EE the war, the specialist conventions organized 


2. Radio aerials 8. Electron physics 

3. Semi-conductors 9. Radio measurement 

4. Radio receivers 10. Broadcasting, acoustics and recording 
5. Radio transmitters 11. General radio techniques 

6. Wire communication 12. Radio wave propagation 


Some 500 members of the Society from all parts of the 
Soviet Union attended the conference. For the foreign 
guests, interpreters were available to give word-by-word 
translation of the papers and discussions. 

The titles of the opening and closing sessions were: 


‘Avalanche processes in semi-conductors 
‘Rocket sounding of the ionosphere’ 
‘Contemporary electron microscopes’ 
‘Quantum radio technics’ 


The last of these papers, given by Dr. N. G. Basov, 
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described Russian work on ammonia and solid-ta' 
masers (microwave amplification by stimulated electro. 
magnetic radiation), a relatively new field of radio 
research which is exciting interest in all parts of th 


world. , 
The papers and discussions were generally of a high Bigg 
scientific and technical standard. The friendly exchanges totl 
between the enthusiastic research worker and the down-| ya 
to-earth practical engineer were quite reminiscent of The 
Institution. BA 
Technical and Cultural Visits Et 
It might be thought from the description above that +7 
the foreign guests would have had little time for sight-| W.) 
seeing and technical visits. Perhaps this situation had - 
been foreseen by the organizers, who arranged so many} D.A 
visits and entertainments that we had little time to attend - 
the conference! The scope of the technical visits for} J-R. 
foreign guests was considerable, as can be seen from the EB 
list : 
Institute of Physics of the U.S.S.R. Academy of Sciences T 
Moscow University, Department of Physics (p. . 
Institute of Precision Mechanical Engineering and Computing| incr 
Devices (digital electronic computer) 30 
Institute of Radio Engineering and Electronics $- 
A short-wave transmitting station Gra 
Leningrad Television Research Centre shor 
The radio telescope at Pulkovo near Leningrad situ: 


Many of these visits started at 10 a.m. and continuedj ‘S 
until mid-afternoon, according to the tenacity of the} inch 
visitors. The demonstrators answered a ceaseless barrage} Aer 
of questions and were keen to learn of similar experiences | and 
in other countries. Of particular note was the research} tuni 
on gaseous and solid-state masers at the Institute off of ¢ 
Physics, and the research on special electron tubes} Sub 
(including the ‘spiratron’ travelling-wave tube without} byt 
magnetic focusing*) carried out at the Institute of Radio) by 
Engineering and Electronics. At the Television Research} my 
Centre considerable interest was being shown in colourf Cor 
television, and we were impressed by a fully-transistorized} Nev 
man-portable television station for outdoor transmission} carr 

The sightseeing comprised a tour of Moscow and the ‘I 
Kremlin, a visit to the Moscow Agricultural Exhibition, a} the 
tour of Leningrad, and a visit to the famous Hermitage The 
Museum and the Gardens of Petrodvorets. The enter} the 
tainments included a concert by the orchestra and beer 
artistes of the Popov Society and visits to the Bolshoi and 
Theatre and the Leningrad Ballet. In addition, we wer effec 
invited to a banquet at the Hotel Metropole, wher °pé 
speeches of goodwill were made by representatives of al} Port 
the countries. ; 

The return journey to Prague was made in a Tupole' ‘ 
104A two-jet civil airliner. For me this was an interestil 
experience, and a study of the Aeroflot timetable showed 
the remarkable way in which the vast distances of the 
Soviet Union are being conquered. 

. — 5 eae rnationalf orga 
A paper on the ‘spiratron’ was read by Z. S. Chernov at the Inte 


Convention on Microwave Valves held in the Institution building from the 19th Con 
to 23rd May 1958.—Editor. 
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HE PRESIDENT, Mr. T. E. Goldup, C.B.E., took 
the chair at the 86th Annual General Meeting 
of The Institution at 5.30 p.m. on the 15th May 
1958. He submitted to members the name of 
Mr. L. J. I. Nickels as a scrutineer for the ballot for the 
dection of new members of Council in place of Dr. A. J. 
Biggs, and this was agreed. The following list of donors 


xchanges| tothe Library for the year ended the 31st December 1957 


he down. yas taken as read: 
nt of The 
B. Adkins D. McDonald 
W. Bamford J. H. Miller 
F. A. Benson A. G. Milnes 
H. A. Carter G. A. Montgomerie _ 
Dove that} ?. H. G. Crane H.R.H. The Prince Philip, Duke 
. E. H. Cooke- Yarborough of Edinburgh 
for sight-| W. M. Gore L. W. Phillips __ 
ti Prof. B. Hague Prof. A. Smolinski 
tion had} i°R. Harbottle A.T. Starr 
so yD. A. Hook . E. Stewar 
Pro A.N. Jackson D. H. Tompsett 
to attend Prof. M. Jenssen - oo 
isi J.R. Kell . A. West 
visits for P. Kem E. F. Weston 
from the} ¢. B. Lincolne A. T. Witts 
5 The President, in introducing the Annual Report 
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(p. 357), said: “The total membership has still further 
increased and now stands at 43231, of whom nearly 
23000 are Corporate Members and over 13500 are 
Graduates. A delay in seeking Institution membership 
shows itself in a decline in the number of Students. This 
situation has been under close review by the Council. 

‘Section B deals with Institution activities. These 
include a very successful Convention on Radio Aids to 
Aeronautical and Marine Navigation held by the Radio 
and Telecommun.cation Section. I have had an oppor- 
tunity during my Vice-Presidency and during my year 
of office as President to visit many of our Centres and 
Sub-Centres. I am much impressed by all that is done 
by them to implement the terms of our Royal Charter 
by the dissemination of information. In the course of 
my recent journey to the Commonwealth Engineering 
Conference in Australia and the Eusec Conference in 
New York, I was also most impressed by the work 
carried out by our oversea members. 

‘Building plans, because of the financial stringency of 
the country, have not progressed as rapidly as we wished. 





ermitage| The period since the broad proposals were approved by 
he enter} the Special General Meeting on the 27th June 1957 has 
stra andp been used to elaborate some of the details of the plan, 
- Bolshoi and as a result some additional economies have been 
we wert ‘lected and a rearrangement made of the phasing of the 
e, wher} (peration, to permit of the earliest possible start on the 
ves of alj portion of the scheme falling within our financial 


resources without recourse to borrowing. 


Tupoleg ‘Section D describes activities carried out jointly with 


teresting 
» showed 
»s of the 


other bodies. An interesting event was the inauguration 
last December of Group B of the British Conference on 
Automation and Computation, which includes the three 
British Engineering Institutions and 20 other allied 
| Organizations. In the international field, the important 
Conferences of the Commonwealth and Eusec Engi- 


E,JULY 1958 








Annual General Meeting of The Institution, 1958 


neering Institutions, which the Secretary and I have 
attended with the Presidents and Secretaries of our 
sister Institutions, have proved of the greatest value. 

‘Section E deals with work in the field of education 
and training. Satisfactory developments are taking place 
in the growth of industry-based sandwich diploma 
courses. These will provide, as an alternative to the 
university route, a sound education and training for 
professional electrical engineers, for whom part-time 
education is increasingly recognized as inadequate under 
modern conditions. The statement on Higher National 
Certificate courses issued jointly by the Ministry of 
Education and the Council has done much to remove 
uncertainty with regard to the future. 

‘Section F includes statistics of papers published in 
the Proceedings, and the continued expansion of Part C, 
in which the monographs are collected, is worthy of note. 

‘Referring to the Benevolent Fund, you will be glad 
to notice the increase in subscriptions and donations 
this year. The income is still insufficient, however, and I 
earnestly endorse the appeal of the Court of Governors 
to non-subscribing members. 

‘I should like to record here my own appreciation of 
the work of the Secretary and his staff. The complex 
arrangements for the visit which I have just paid literally 
around the world, visiting Baghdad, Basra, Bombay, 
New Delhi, Calcutta, Singapore, Australia, New Zealand, 
Canada and New York, were made by the staff and were 
entirely successful, and everything went extremely 
smoothly. I should like to mention the sterling work of 
Mr. Brasher at the Engineering Conferences. I think he 
has attended every meeting of the Commonwealth 
Conference and of every Conference of Eusec, and his 
knowledge and advice are appreciated by all. Sir Arthur 
Whitaker, the President of The Institution of Civil Engin- 
eers, Mr. T. A. Crowe, a Past-President of The Institution 
of Mechanical Engineers, and Sir George Nelson, a Past- 
President of our Institution and now Immediate Past- 
President of The Institution of Mechanical Engineers, 
were with us on this tour; the discussions we had were 
most valuable and brought home the unity of our three 
Institutions with the Institutions we met.’ 

The President then proposed the adoption of the 
Annual Report; Mr. H. Watson-Jones seconded the 
motion, and the Report was open for discussion. 

Mr. J. K. Webb asked why the rate of growth of 
Student membership was negative. The President replied 
that young men at a university or technical college had 
many attractions other than Student membership of 
The Institution. Those who were training to become 
electrical engineers would eventually come into The 
Institution, but earlier membership was to the advantage 
of these men and the profession they were to follow. It 
was hoped that, through steps being taken by the 
Council, this matter would right itself. 

Mr. E. G. Goodhew called attention to the effect of the 
Part III examination, which was now a necessity for 
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Graduateship. There was difficulty in persuading those 
who had reached the old Graduate level to continue their 
training and seek graduation. Mr. Goldup emphasized 
that the standards of The Institution were bound to be 
high and must tend to rise. 

Mr. M. G. Scroggie requested further information on 
the nature of the alterations to the Institution building 
now being considered. 

The Deputy Secretary, asked by the President to reply, 
said: ‘They concern the architectural and structural 
treatment of the top floor, where the time we have had 
has enabled a more detailed examination of the existing 
structure to be made. The architects have been able to 
recommend a different treatment for the roof, which will 
be less expensive. It is a change of detail, rather than of 
principle, in the plans approved at the Special General 
Meeting of June 1957.’ 

Mr. A. E. H. Dinham-Peren wanted to know whether 
there had been an alteration in the terms of the lease. 
The Deputy Secretary replied that a new lease was being 
negotiated. 

The President then put the motion that the Annual 
Report be adopted, and this was carried without dissent. 

Mr. Goldup next asked the Honorary Treasurer, 
the Viscount Falmouth, to present the Statement of 
Accounts for the year ended the 31st December 1957. 

Lord Falmouth: ‘The income exceeded expenditure last 
year by £1187. It had been hoped that the increase in 
membership subscription rates, which applied from the 
Ist January 1957, would produce a much bigger surplus. 
The inflationary tendency, however, has continued and 
has negatived our effort to produce a bigger surplus. 

‘Management expenditure has increased over the last 
year by approximately £13 300. This increase reflects the 
continued growth in size and activities of The Institution 
and follows a normal pattern except that the item for 
printing, stationery and office requisites was somewhat 
higher than usual owing to the increased cost of 
reprinting Part I of the List of Members. 

‘The expenditure for the Institution building is just 
over £800 more than it was in 1956. These totals cannot 
be directly compared, as in the first place no transfer 
was made in 1957 to the repairs suspense account, to 
which £3000 was placed in 1956; and secondly the sum 
of £6398 was paid for rates in 1957, compared with a 
figure in 1956 of only £2415, which represented a part 
payment pending clarification of The Institution’s 
proposals for adjustment of the new assessment made 
by the rating authority. With regard to the 1956 rates, 
a further payment of £2700 has since been made out of 
the contingency reserve of £3672 formed in 1956 for this 
purpose; and a final balancing payment is still the subject 
of negotiation with the local authority. 

‘For the Journal and Proceedings, there is a net saving 
of £9500 compared with the previous year. This does not 
mean that the outgoings were reduced; actually, the 
gross cost increased by £1000, but the revenue from 
subscriptions, sales and advertisements rose by £10500. 

“On p. 375 there is a charge of £1333 under the heading 
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“public relations adviser.” The Council obtained th 
services of an adviser on a one-year contract; ang 
although useful results were obtained, it is not felt tha 
this is an expense which The Institution should continy 
to meet, and the contract has been terminated. 

‘The interest received on investments, namely £8544 
has been transferred to the Building Reserve Fund, » 
that the surplus of income over expenditure transferred 
to the Balance Sheet is the actual excess on reveny 
account and is not arrived at by using investment income. 

‘Membership subscriptions were greater in 1957 by 
approximately £32000 than in 1956. This is mainly due 
to the higher rates payable since the Ist January 19§7, 

‘Income from sales of “Model General Conditions” 
“Regulations for the Electrical Equipment of Buildings”, 
“Regulations for the Electrical Equipment of Ships”, 
and “The History of The Institution” fell by £34 
during the year under review, mainly because the sales 
of the 13th Edition of the Wiring Regulations wer 
smaller than in the previous year, the market for this 
new edition having been largely satisfied in 1956. 

‘The only item in the Balance Sheet which calls for 
comment is the Building Reserve Fund, which increased 
during the year by a little under £4000, despite the fact 
that the interest on investments, transferred to the 
Fund, amounted to £8544. This is because we have met 
the architects’ fees for work on the earlier schemes. 

‘The clean bill of health given to us by the auditors is 
a matter of considerable satisfaction to me.’ 

The President proposed and Mr. E. M. Hickin 
seconded that the Accounts be received and adopted. | 

Mr. P. G. Ruffhead asked for an explanation of the 
item ‘Speaking Portraits’. 


Mr. S. E. Goodall replied that it had been the practice}! 


for some time to try to obtain a record of some of the 
more notable members of The Institution, and the item 
‘Speaking Portraits’ related to the fact that there was 
now a small library, in the form of talking-film records, 
of the gentlemen giving some brief idea of their work. 

The motion for the adoption of the Accounts was then 
carried unanimously. 

Mr. T. Makin proposed that the best thanks of The 
Institution be accorded to the Honorary Secretaries of 








the Local Centres and Sub-Centres, the Council’ 
Representatives oversea, and the Honorary Secretaries 
of the Oversea Branches and Committees for their 
valuable services during the past year. The resolution was 
seconded by Mr. W. K. Fleming and carried wil 
acclamation. 

A vote of thanks to the Honorary Treasurer, proposed 
by Mr. S. E. Goodall and seconded by Mr. A. Hh 
Mumford, was also carried with acclamation. 

Messrs. Allen, Attfield and Co. were reappointed 
auditors for 1958-59. 

The business of the Annual General Meeting bei 
concluded, members heard a lecture by Mr. D. G. Fiat 
on ‘Recent Developments in Electronics in the United 
States’, which will be published in a future issue of the 
Journal. 
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ANNUAL REPORT FOR 1957-53 
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Report of the Council presented at the Annual General Meeting 


on the 15th May 1958 


Introduction 
scTioN A Membership 
scTION B_ Institution Activities 
+} sction C Technical Investigations 
sCTION D Joint Activities with Other Bodies 
secTION E Education 
SECTION F Institution Library and Publications 
sCTION G Benevolent Activities 
scTION H_ Institution Staff 


Introduction 


Atthe Eighty-Sixth Annual General Meeting of The Institution 
the Council present their Report for the year ended 31st March 
1958. 

The membership of The Institution continues to grow and 
arecord number of applications was received during the year, 
with the result that the total now exceeds 43000, of whom 
nearly 23000 are Corporate Members. 

The Council, advised by their specialist Committees, have 


Jcontinued to give much attention to the plans for the re- 


building of The Institution’s headquarters. Proposals were 
put to and agreed by a Special General Meeting held in June. 
New circumstances following the restraint on credit facilities 
which have arisen since then make it impossible to go forward 
at present with the full proposals. As a result, a minimum 
scheme of alterations has been devised, capable of satisfying 
for the time being the more pressing requirements until com- 
pletion of the full scheme is possible. If, in the interim, any 
alternative proposal merits study, time will be available for 
this to be pursued. 

Arranged by the Radio and Telecommunication Section, a 
very successful Convention has been held on ‘Radio Aids 
to Aeronautical and Marine Navigation’ and an Inter- 
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tational Convention on ‘Microwave Valves’ will take place 
between the 19th and 23rd May 1958. 

The report of the Special Committee appointed by the 
Minister of Education on ‘The Supply and Training of 
Teachers for Technical Colleges’ was discussed at a meeting 
on the 7th November 1957. The Chairman of the Committee, 
Dr. Willis Jackson, D.SC., DR.SC.TECH., F.R.S., VICE-PRESIDENT, 
introduced the Report. 

The formation of two of the Groups of the British Con- 
ference on Automation and Computation has been a notable 
novation and The Institution is playing a leading part in 
the important work which is being done by the Group 
concerned with Computation and Automatic Control. 

Senior officers of The Institution are serving in various 
capacities on the National Council for Technological Awards 
and satisfactory standards for the award of ‘Dip.Tech.(Eng.)’ 
n Electrical Engineering are now specified and are being 
maintained. 
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Appendices 

APPENDIX A Membership Changes during the Year 

APPENDIX B Growth of Membership over the last 
15 years 

APPENDIX C Meetings 


On the 28th February 1958, the President and Secretary, 
accompanied by their colleagues from The Institution of Civil 
Engineers and The Institution of Mechanical Engineers, set 
out to attend the Commonwealth Engineering Conference in 
Australia and the Eusec Conference in New York. En 
route, they are receiving a very warm welcome from the 
officers of the local committees wherever they go and, during 
the lengthier visits to Australia, New Zealand and Canada, 
they are finding it possible to meet many other local members 
as well. The main purposes of the tour are, however, the 
discussion of important matters of common interest with 
the other engineering societies of the Commonwealth in 
Sydney where the four-yearly Conference is being held and, 
later, the Conference of Engineering Societies of Western 
Europe and the U.S.A, (Eusec) in New York. 

Facilities for meetings for members oversea and oppor- 
tunities to discuss Institution and locally-sponsored papers 
continue to be provided by the Oversea Branches, Committees 
and Joint Oversea Groups. At several of these meetings, it 
has been found possible to arrange for addresses by senior 
Members whose duties have taken them out of the United 
Kingdom; these opportunities for direct contact with The 
Institution at home are much welcomed by oversea members 
and any senior Members who are going abroad are urged to 
communicate with the Secretary in good time before their 
departure if they are willing to address meetings in this way. 

In concluding this Introduction, the Council record their 
sincere appreciation of the services performed for The 
Institution by the Honorary Officers at home and oversea 
and express their thanks to them and to the many other 
members who give of their time so loyally and ungrudgingly 
in the interests of The Institution. 


+ 
secon A Membership 


1 The Register 

The record number of 5745 applications for election or 
transfer dealt with by the Membership Committee during 
1956-57 was exceeded during the year, when the Committee 
considered proposals submitted by 5930 candidates. The 
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number of members elected during the year was 2777, 
compared with 2681 in 1956-57, and the net increase in the 
number of members of all classes was the highest for ten 
years. It is gratifying to note that, although during the year 
813 Graduates were transferred to the class of Associate 
Members, the number of Graduates increased from 12652 


to 13 786. 
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1 Growth of membership 


On the Ist April 1958 there were 36 651 Corporate Members 
and Graduates on the Register, representing over 84°% of the 
total membership of 43231. The total number of Corporate 
Members now approaches 23000. The number of Associate 
Members who have transferred to the class of Members 
again compares favourably with previous years, but there are 
many Associate Members with qualifications entitling them 
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to membership of the higher class who have not taken step, 
to transfer. 

Nearly 350 candidates attended for interview by 
sentatives of the Council and thus were enabled to expli; 
in person the degree of responsibility which they were under. 
taking. 

The decline in the number of Students elected in regen, 
years was halted, 1 124 candidates being approved compare 
with 1087 in 1956-57. 

Two women were admitted to Associate Membership > 
the year, bringing the number of women in that class to 9 
the total for all classes of membership being 76. 


2 Honorary Members 


The Council take great pleasure in-recording that they hav 
elected Mr. H. T. Young, PAST-PRESIDENT, to Honorary 
Membership of The Institution in recognition of his fifty 
years of devoted service in promoting the wider use of 
electricity in the service of man and particularly its full and 
safe employment in buildings of every kind. | 

In making this award, the Council paid tribute to his work 


over many years in the development of the Local Centres, in} ’ 


the formation of the Utilization Section, of which he was the 
founder Chairman, and in giving help and encouragement to 
the Students’ Sections of The Institution. 


3 Faraday Medal 


The thirty-sixth award of the Faraday Medal has been made 
to Sir Gordon Radley, K.C.B., C.B.E., PH.D.(ENG.), IMMEDIATE 
PAST-PRESIDENT, for his outstanding contributions in the field 
of international communications and particularly in tk 
development of long-distance, deep-sea telephone cables and 
their repeaters. 


4 Principal Honours and Distinctions 
Conferred on Members 


Knight Grand Cross of the Order of the British Empire 
Yarrow, Sir Harold E., Bart., c.B.£. (Companion). 


Knight Commander of the Order of the British Empire 


Harris, Brigadier L. H., C.B.£., T.D., M.Sc. (Member). 
Hart, Air Marshal R. G., C.B., C.B.E., M.C., R.A.F. (Member). 


Companion of the Order of the Bath 
Monks, Air Commodore A. T., R.A.F. (Associate Member). 


Commander of the Order of the British Empire 

Ball, E. H. (Member). 

Barraclough, Alan, B.sc. (Member). 

Elliott, Colonel N. R., 0.B.£., M.A., R.E., J.P. (Member). 

Fayle, Brigadier L. R. E., D.s.0., 0.B.£. (Associate Member). 

Fennessy, E., 0.B.E., B.SC. (Member). 

Grimmitt, H. W. (Member). 

Mason, J. A. (Member). 

Pearce, J. G., O.B.E., DR.ING., M.SC. (Member). 

Pulling, M. J. L., 0.B.£., M.A. (Member). 

Wicks, Group Captain F. C., 0.B.E., D.F.C., R.A.F. (Associatt 
Member). 


Officer of the Order of the British Empire 

Ascough, H. L. N. (Associate Member). 

Chew, W. G. N. (Member). 

Dell, R. (Member). 

Elford, Lt.-Col. E. N., T.D., R.A. (Associate Member). 

Fitzer, H. C., B.SC.(ENG.) (Associate Member). 

Gillies, J. F., PH.D., B.E., B.SC.(ENG.) (Member). 

Hedgeland, Wing-Comdr. P. M. S., M.B.E., B.SC.(ENG.), RAF 
(Associate Member). 

McMahon, R. A. (Member). 
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Officer of the Order of the British Empire—continued 
phillips, A. S. C. (Associate). 

Rendall, A. R. A., PH.D., B.SC. (Member). 

Rowe, E. G., M.Sc. (Member). 

§arborough, W. H. (Associate Member). 

Smith, W. E. (Member). 

sory, A. L., M.SC.(ENG.) (Associate Member). 

Welch, L. H., B.SC.(ENG.) (Member). 

Weston, G., B.SC.(ENG.) (Member). 


Member of the Order of the British Empire 
Lloyd, Harold (Men.ver). 

Mann, R. G. (Associate Member). 

Murray, U. F. (Associate). 

Thwaites, J. E. (Member). 


Emergency Reserve Decoration 
Rellairs, G. F., B.SC.(ENG.) (Member). 





5 Deaths 


The Council record with regret the deaths of the following 


members of The Institution: 


Members 

Anderson, W. T. 
Atkinson, J. W., 1.8.0. 
Auterson, G., B.SC. 
Baker, A. E. 

Ballard, L. W. 

Billington, J. D. 

Bourne, H. 

Boyle, B. P. 

Boyton, R. A. S., O.B.E. 
Brain, V. J. F., B.E. 
Brewerton, A. E. 

Bright, V. A. 

Bullen, E. H. S. 

Butt, T. P. E. 

Christy, F. 

Coates, F. 

Coombs, A. Murray. 
Crowley, E. C. 

Daniel, L. H., M.SC.(ENG.). 


Davidge, Prof. H. T., B.Sc. 


Drummond, B. G. 
Fletcher, G. H., 0.B.E. 
Franklin, E. S. 

Fry, E. R. 

Gibbs, A. 

Gordon, A. H. 

Groves, W. E. 

Grubb, R. W. 

Gyles, J. H. 

Hall, P. B. 

Hawthorne, W., B.A., B.E. 
Heaton, W. H. 
Higham, R. G., J.P. 
Hodgkinson, T. G. 
Howles, L., c.B.E. 
lsenthal, A. W. 

Jacoby, H. C. E. 
James, W. L. 

Johnson, H. H. 
Johnston, F. 


Associate Members 
Abbott, A. 
Abraham, A. W. 
Abraham, F. H. 
Allwood, H. 
Angold, H. E. 
Bacharach, S. 
Baddeley, D. S. 
Barham, A. 
Barker, E. 

Barnes, J. E. 
Barnes, P. J 
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Jones, F. 

Joyce, S. A. 

Kemp, C. R., B.SC.(ENG.). 

Lawton, C. 

Ledger, P. G. 

Lee R., M.B.E. 

McCulloch, R. A. 

MacLean, A. B., M.A., B.SC. 

Masters, F. H.. 0.B.E., T.D. 

Meldrum, J. P. A., 0.B.E., B.SC, 

Middleton, R. W. 

New, C. G. Morley, c.B.E. 

O’Gorman, Lt.-Col. M., C.B., 
D.SC. 

Parsons, C. S., B.SC.(ENG.). 

Peake, C. V. 

Peck, J. S. 

Pemberton, S. T. 

Phillips, W. 

Preston, G. W., M.B.E. 

Preston, J. 

Ramsden, J. S. 

Rennie, J. C., B.SC.(ENG.). 

Robertson, Lt.-Col. C. E. 

Rycroft, P. E., M.B.E. 

Smart, L. A. 

Sowter, R. J., B.sc. 

Sowter, W. J. U. 

Spinks, J. H. C. 

Swallow, M. G. S. 

Swinburne, Sir James, BART., F.R.S. 

Taylor, H. 

Todd, R. R. 

Townend, W. T. 

Villares, G. D. 

Vowles, G. A., O.B.E. 

Waldram, H. D. T. 

Weaving, R. 

Whysall, F. H. 

Wright, R. O. 


Bellerby, R. J. 
Bellow, H. J. 
Birch, S. 
Borthwick, A. C. 
Bossom, R. P. 
Bound, A. F. 
Braby, J. 
Bransom, W. J. 
Broadfoot, S. K. 
Brown, J. B. F. 
Brown, W., M.A., B.SC. 


Associate Members—continued 


Brown, W. A. 

Burnet, A. 

Butler, C. F. 

Chalmers, G. H., B.SC.(ENG.). 
Chaytor, Col. J. C. 
Chellingworth, A. A. 
Clarke, A. G., B.SC.(ENG.). 
Clements, H. 

Cockerill, H. W. 

Cowan, J.C. A. 
Crawford, A. A. 

Crockart, A. 

de Walden, S., DIPL.ING. 
Drape, S. 

Dungey, A. C., B.SC.(ENG.). 
Dutton, C. N. O. 

Eatwell, H. T. 

Edwardes, E. H., 0.B.E. 


Edwardes, Major J., B.Sc.(ENG.). 


Evans, G. J. 

FitzGerald, M. E. 
Fitzsimmons, A. 
Forgan, A. G., B.SC.(ENG.). 
Foster, F. W., M.c. 
Fraser, A. M. 

Fripp, W. C. 

Fuller, W. H. 

Graham, A. O. 

Guthrie, D. 

Harris, S. C. G. 
Harrison-Watson, N. J., B.ENG. 
Haskell, D. N., B.SC.(ENG.). 
Hatton, R. C. 

Heath, H. J., B.sc.(ENG.). 
Heslop, H. R. 

Honey, H. 

Hurst, G. N. 

Jones, T. H. 

Joyce, R. M. 

Komarow, A. 

Lancaster, W. B. 
Lanchester, R. A. 
Livesley, R. E., B.sc. 
Lovatt, C. R. 

Loveridge, C. W. 
Lyddon, P. E., B.sc. 
MacLachlan, D. S. 
McLean, J. 

Middleton, A. 

Moore, H. W. 


Companion 
Wates, G. L., J.P. 


Associates 


Brewer, A. 

Conway, G. H. 

Ghose, M. K. 

Goymer, R. T. 

Harris, W. E., M.B.E£., D.SC 
Jones, R. W. 

Lewsley, B. J., B.sc. 

Lord, I. G. S., B.sc.(ENG.). 
Parsons, L. U. 


Graduates 
Cheetham, A. F. L. 
Cridge, L. N. 
Haxby, J. T. 

Hill, O. C. 
Howlett; W. H. 


Students 


Beadle, N. M., M.A. 
Carpenter, R. R. 


Mundy, A. W. H. 
Murtaza, H. G., B.sc. 
Nicolls, A., DIPL.ING. 
Nutter, T. B. 

Owen, L. 

Parker, F. D. 
Parker, J. N. 
Parkinson, T. S. 
Perrins, G. 

Peterson, I. E. K. 
Plank, C. S. 

Pooley, R. E. 
Priestnall, N. B 
Quance, F. G. 

Rae, J. R. W. 
Redmayne, W. 
Richmond, B. M. 
Robinson, R. 


Russell, V. 
Schwarz, E. E. 
Seaton, A. C. 


Sims, F., M.B.E. 

Smith, Albert. 

Smith, D. S., B.sc., B.e. 
Smith, G. L. 

Spruce, S. R. 
Stevenson, A. F. 
Stuart, C. E. 

Tappin, L. P., M.sc. 
Tarsey, S. G. 

Taylor, E. B., B.sc.(ENG.). 
Thompson, F. 
Thomson, J. 

Tippin, L. A. 

Trend, W. G. 

Uglow, J. C., B.sc. 
Voaden, R. P. B., B.sc. 
Walker, J. R. 

Webb, E. L. 

Webb, S. 

Webber, A. C. 

West, K. 

Wey, R. J. 

Whitaker, G. B., o.B.e. 
Whittaker, B. W. F. 
Wickham, W. H. 
Wood, B. 

Woods, E. W. 

Yates, J. G.,.M.A. 


Sharp, D. C. 
Smith, W. G. R. 
Stanway, H. 
Summers, A. V. 
Watts, C. J. 
Wheeler, H. 
Wilson, J. 
Yarrow, S. H. 


Jacobs, R. E., B.sc. 
Kaufmann, F. B. 
Marklew, A. D. 
Miller, G. A. L. 
Moreton, R., B.Sc. 


Lucas, K. G. 
Peplow, J. E. J. 
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6 Members who have Retired, or who are of 

Long Standing 

During the year, 197 members took advantage of a rule 
under which Members, Associate Members and Associates 
who have retired from the profession may apply to retain 
their membership without payment of further subscriptions, 
provided that they have reached the age of 60 and have had 
25 years’ continuous membership. A comparable rule applies 
to Companions, who must have reached the age of 70. 

Eighty-six members qualified for a total remission of sub- 
scription under a rule covering members of any class who 
have completed 50 years’ membership. 


7 The Designation ‘Chartered Electrical Engineer’ 


The Council commend the fullest use of the title ‘Chartered 
Electrical Engineer’. This designation now appears on 
Diplomas of Corporate Membership 


8 Professional Conduct 


During the year, the Council decided that the name of a 
Corporate Member should be removed from the Register of 
The Institution, in pursuance of Bye-law 41 (a). 


9 Unauthorized Use of Membership Initials 


During 1957, in response to the firm action which the 
Council take in such cases, satisfactory undertakings and 
apologies have been received from 16 offenders for making 
unauthorized use of designations of Institution membership. 

The Council will be glad if members will bring the facts of 
any doubtful cases to the attention of the Secretary. 


Institution Activities 


SECTION B 


10 Meetings 


During the 12 months ended the 3lst March 1958, 1405 
meetings of the members, the Council and the various 
Committees were held in London and at the Local Centres, 
an increase of 40 compared with the figure for 1956—57. 
A detailed statement is given in Appendix C and Fig. 2 shows 
the number of meetings held during the past six years. 

Ten Ordinary Meetings were held in London, with an 
average attendance of 243. The papers read, and the ensuing 
discussions, are recorded in the pages of the Proceedings. 
In addition, the Annual General Meeting, a Special General 
Meeting and two joint meetings with The Institutions of 
Civil and of Mechanical Engineers were held. Two meetings 
were held in conjunction with the British Nuclear Energy 
Conference. 

The Fourth Graham Clark Lecture, arranged by The 
Institution of Civil Engineers, was delivered in December 
1957 by Sir Ewart Smith, M.A. It was entitled ‘The Engineer 
and Management’. 

A public meeting was held at the Central Hall, West- 
minster, London, for the delivery of the 1957-58 Faraday 
Lecture. The Lecture, which had been prepared by the late 
Mr. G. H. Fletcher, 0.B.£., MEMBER, was presented by Mr. 
R. Ledger, B.SC.TECH., ASSOCIATE MEMBER (see par. 20). 

The 48th Kelvin Lecture on ‘Infra-Red Radiation’ was 
given by Dr. G. B. B. M. Sutherland, F.r.s., and the 49th 
Kelvin Lecture on ‘Relations between Chemical Constitution 
and Physical Properties of High Polymers’ by Sir Harry 
Melville, K.C.B., D.SC., F.R.S. 
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2 Total number of Meetings held in London and in the Centres 
and Sub-Centres 


The numerals 8, 10 and 11 indicate the number of Centres and 
Sub-Centres 


Reference to the meetings of the four Specialized Sections 
and the Informal Meetings of The Institution will be found 
in subsequent paragraphs. 


11 Specialized Sections 


The work of the Specialized Sections continues to increase 
and there has been a corresponding increase in membership, 
as will be seen from Fig. 3. The following statement shows 
the membership of the Sections, the number of meetings that 
have been held and the average attendances. 

Average 


Membership Number attendance 
at 31st March of (figures for last 
1958 meetings year in b 

Measurement and Control 3043 15 92 (61) 
Radio and 

Telecommunication 5765 24 237 (152) 

Supply 5230 9 115 (147) 

Utilization 4638 9 115 (120) 


Measurement and Control Section 


The Committee have received 63 papers during the year, 
15 were accepted for reading at meetings and 18, of a specialist 
character, for publication only. A number of papers is stil 
under consideration. 

The Annual Lecture was delivered on the 7th May 195) 
by Mr. F. W. Meredith, B.a., his subject being ‘Invention and 
Nature’. 

The Summer Visit took place on the 14th June 1957 whea 
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3 Membership of the Specialized Sections 


68 members and their ladies visited Loughborough and 
Leicester. In the morning the party toured Charnwood 
Forest and lunch was taken at Loughborough. In the after- 
noon the party was entertained to tea at Leicester after 
Visiting the works of the British Thomson-Houston Company 
and of Taylor, Taylor and Hobson. 

The Section Dinner was held at the Café Royal, London, 
on the 12th November 1957. The principal guest was the Rt. 
Hon. The Earl of Halsbury, F.R.1.C., F.INST.P., and the 
company present numbered 270. The Section again joined 
with the Radio and Telecommunication Section in a Dinner- 
Dance (see below). 


Radio and Telecommunication Section 

Sixteen meetings in the normal programme of the Section 
have been held, eight devoted to the presentation of papers 
and eight being Informal Evenings. In addition the pro- 
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gramme included a special Section Meeting on Radio 


* Observations on the Russian Satellites at which about 500 


members and visitors were present, a Symposium on Long- 
Distance Propagation above 30Mc/s held on the 28th 
January 1958, attended by about 400, and a Convention on 
Radio Aids to Aeronautical and Marine Navigation held on 
the 27th and 28th March 1958, for which 600 registrations 
were received. 

Arrangements for an International Convention on Micro- 
wave Valves, which is to be held in May 1958, are almost 
complete and preliminary arrangements for an International 
Convention on Transistors and associated semi-conductor 
devices to be held in May 1959 have begun. 

257 papers have been submitted to the Committee for 
consideration; of these 137 related to the Symposium and 
Conventions. 

In May 1957 a repeat visit was arranged to the B.B.C. 
Television Station at Crystal Palace and to the I.T.A. Trans- 
mitting Station at Croydon. On the 13th July 1957 a party 
of about 200 members of the Section and their guests visited 
Standard Telephones and Cables Ltd. at New Southgate and 
then went on to Hatfield House; and a party of almost 200 
members and their ladies, making the Section’s first visit 
abroad, went to the Netherlands during the period 18th-22nd 
September 1957, where, among other places, they visited the 
laboratories and works of N.V. Philips at Eindhoven. The 
concluding social event of the year was a Joint Dinner-Dance 
with the Measurement and Control Section held at the Café 
Royal on the 21st March 1958, when about 280 members 
and their guests were present. 


Supply Section 

During the year 38 papers were considered. Of these, 27 
were accepted, 16 of them for reading. Four Section papers 
were read at Ordinary Meetings. The Institution and John 
Hopkinson Premiums were awarded to authors of Supply 
Section papers. 

The 1956-57 Annual Lecture was delivered in April 1957 
by Monsieur S. S. Rokotyan and Monsieur B. P. Lebedev, 
who took as their subject ‘400 kV Transmission Systems in 
the Soviet Union’. In March 1958, Professor F. Giordani 
gave the 1957-58 Lecture on the subject ‘The Objective for 
Euratom’. 

The Section Visit, which was held in Belgium from the 
5th to 9th September 1957, was attended by a total of 167 
members and their ladies and was centred on Brussels. The 
arrangements for the programme were made with the kind 
collaboration of the Société Royale Belge des Ingénieurs et 
des Industriels. 

A visit to the Clarendon Laboratory and Colleges in 
Oxford was arranged on the 25th May 1957, and a total of 
119 members and their ladies took part. 

The Annual Dinner-Dance was held on the Sth February 
1958 at the Connaught Rooms, at which there was a record 
attendance of 373 members and guests. 

At the kind invitation of the Scottish Centre Committee, 
a week-end visit to Edinburgh from the 18th to 21st September 
1958 is being arranged. 

The Section Committee are also arranging a visit to 
Leatherhead on the 31st May 1958. 


Utilization Section 

From a total of 27 papers submitted during the year, 18 
were accepted and, of these, six were allocated for reading at 
meetings. 
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The Annual Lecture was delivered by Mr. H. J. Miller on 


the 9th May 1957, his subject being ‘The World’s Copper, 


Resources’. 

The Section Summer Visit, attended by 128 members and 
their ladies, was paid to Stratford-upon-Avon from the 31st 
May to 2nd June 1957. 

The Section Annual Dinner-Dance was held at the Café 
Royal on the 15th January 1958 and was attended by 238 
members and their ladies. 


12 Informal Meetings 


The seven Informal Meetings held during the year covered 
a wide range of subjects. 

The object of these meetings is to give opportunity for the 
free and informal discussion of a range of topics, wider in 
scope than is found in any other part of The Institution 
programme. Incidentally, they provide a means whereby the 
younger or more diffident members can gain experience in 
making their opinions known in public, thereby acquiring 
confidence to take part in discussions on papers read at 
Ordinary and Section meetings. 

The proceedings are entirely informal and no report is 
permitted. 


13 Local Centres and Sub-Centres 


During the year under review 347 meetings of a general 
character were held by the ten Local Centres, the eleven Sub- 
Centres and the eleven Specialized Groups. The Council 
regard this level of activity as very satisfactory and as 
reflecting great credit on the local committees concerned. 
20282 members are attached to the ten Centres, the figures 
being as follows: 


East Midland 1738 North-Western 3192 

Mersey and North Wales 1 438 Scottish 1892 
North-Eastern 1528 South Midland 3760 

Northern Ireland 340 Southern 1886 

North Midland 1959 Western 2549 


In addition to the General Meetings a number of social 
functions have been held, at several of which the President, 
accompanied by the Secretary, was present. In addition the 
Vice-Presidents have visited many of the Centres and Sub- 
Centres and have also deputized for the President at a number 
of social functions. 

The interests of local members of the four Specialized 
Se:tions have been met wherever possible by the formation 
of Specialized Groups, of which there are now eleven; several 
Groups were visited by their respective Chairmen. 

Reference was made in the last Annual Report to the 
Report of the special Study Committee on Local Centres and 
Sub-Centres. The recommendations put forward in the 
Report were accepted by the Council and during the year 
steps have been taken to implement them. 

The Mersey and North Wales Centre has been extended to 
include the Isle of Man and also Oswestry and district and 
Whitchurch and district. North Lincolnshire, which hitherto 
has not been the responsibility of any Centre, has been 
allocated in part to the North Midland Centre (northern part) 
and in part to the East Midland Centre (southern part). 

The Annual Conference of Honorary Secretaries of Local 
Centres and Sub-Centres was held to coincide with the 
Annual Dinner of The Institution at which the Honorary 
Secretaries were present by invitation of the President and 
Council. The Conference gave these officers an opportunity 
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to discuss many matters of common interest relating to their 
work for The Institution. ca 
The following Honorary Secretaries of Centres and $y 
Centres have tendered their resignations during the year unde 
review: 
Mr. T. T. Evans, ASSOCIATE MEMBER, North-Western Centre, afie 
fifteen years of service. 
Mr. J. Harley, MEMBER, West Wales (Swansea) Sub-Centre, after four 
years of service. 

Mr. R. L. Stanley, ASsociATE MEMBER, South-West Scotland Sub-Centre 
after five years of service. , 
Mr. J. Walker, MEMBER, Sheffield Sub-Centre, after ten years of service 
Mr. T. S. Wylie, MEMBER, Northern Ireland Centre, after seven years of 

service. 


The Council welcome this opportunity of recording their 
sincere appreciation of the services these members have 
rendered to The Institution. 


14 District Meetings 


The District Meetings which have been held in many 
places throughout the country where membership of The 
Institution is too small to justify the provision of meetings 
of a more formal type have continued to be extremely 
successful. Many members who would have little opportunity 
of attending other meetings of The Institution have expressed 
their appreciation of this facility. The work performed by 
the conveners of District Meetings is greatly appreciated by 
the Council. 


15 Graduate and Student Sections 


There are 19 Graduate and Student Sections. The Con- 
mittees of these Sections have continued their efforts to 
attract more members to their meetings, visits and social 
functions and many are reporting a noticeable improvement. 
The Students’ Lectures this year are entitled ‘Man/Machine 
Relationships’ and ‘Some Applications of Digital Computing 
Machines’ and are being given by Mr. W. H. Dunkley, B.sc,, 
MEMBER, and Dr. A. D. Booth, D.sc., respectively. 

A Conference of Honorary Secretaries of Graduate and 
Student Sections was held in November 1957. The suggestions 
made by that Conference are being considered, with other 
matters, by the Committee on Graduate and Student Section 
Activities. 


16 Oversea Activities 


So far as local conditions will allow, the Oversea Branches 
and Committees have continued to arrange meetings, visits 
and social functions for local members. Several senior 
members whose duties took them abroad very kindly 
addressed meetings. This is greatly welcomed by oversea 
members, and senior members who are going abroad and 
are prepared to address members or to present an Institution 
paper are invited to communicate with the Secretary of The 
Institution. 

Many oversea members have called at Headquarters during 
the year, nearly 200 having signed the attendance register. 
Letters of introduction have been provided for a larg 
number of members travelling abroad and to other members 
who have taken up oversea appointments during the year. 
Very favourable reports have been received of the help given 
to these members by the secretaries of the national engineer 
ing societies to whom the letters of introduction wert 
addressed and with which The Institution has reciprocal 
arrangements. 
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In the course of their journeys to and from the Common- 
wealth Engineering Conference in Australia and the 
Fusec Conference in New York, the President and the 
Secretary are visiting various Oversea Branches, Oversea 
Committees and Joint Oversea Groups in Iraq, India, Malaya, 
Australia, New Zealand and Canada and welcome this 
opportunity of seeing for themselves more of the work of the 
Oversea Branches and Committees. 

The six Joint Oversea Groups of the three Institutions have 
all been very active and have fulfilled a real need for meetings 
facilities for members of the three Institutions in the parts 
of the world where they have been formed. 

During the year the following Oversea Representatives 
have been appointed by the Council: 


Ceylon: Mr. J. G. Park, MEMBER (in place of Mr. D. P. Bennett). 


New South Wales: Mr. J. T. Rollo, ASSOCIATE MEMBER (in place of the 
late Mr. V. J. F. Brain). 


Pakistan: Mr. A. E. C. Gibson, MEMBER (in place of Mr. K. I. Brown). 


France: Deputy Oversea Representative, Monsieur R. A. Tellier, 
ING.E.S.E., ASSOCIATE MEMBER (in place of the late Monsieur M. E. 
Laborde). 


17 Institution Conversazione 


No Conversazione was held in 1957 but the Council have 
decided to hold a function, similar to that successfully held 
in 1956, at the Royal Festival Hall on Wednesday, the 25th 
June 1958. 


18 Annual Dinner 


A total of 1466 members and guests were present at the 
Annual Dinner, which was held at Grosvenor House, London, 
on the 27th February 1958. 

The Rt. Hon. Lord Adrian, 0.M., M.D., F.R.S., Master of 
Trinity College and Vice-Chancellor of the University of 
Cambridge, was the principal guest and proposed the toast 
of The Institution, to which the President replied. The toast 
of the guests was proposed by Sir Gordon Radley, K.c.B., 
C.B.E., PH.D.(ENG.), IMMEDIATE PAST-PRESIDENT, and the 
response was made by Sir George Edwards, C.B.E., B.SC., 
RR.AE.S., President of the Royal Aeronautical Society. 


19 Summer Meeting 


At the invitation of the Chairman and Committee of the 
North-Western Centre, the Summer Meeting of The Institu- 
tion was held in the area of the Centre from the Ist to 5th 
July 1957. 

An account of the meeting, which was attended by 609 
members and ladies, was published in the Journal for 
September 1957, and the warm thanks of the Council have 
been expressed to those who contributed so much to the 
enjoyment of all who participated. 

At the invitation of the Chairman and Committee of the 
North Midland Centre, arrangements are being made to 
hold a Summer Meeting in the area of the Centre from the 
ISth to 19th June 1959. 

There will not be a Summer Meeting during 1958. 


0 Faraday Lecture 


It is with much regret that the Council have to record the 
death of Mr. G. H. Fletcher, 0.8.£., MEMBER, who prepared 
the Faraday Lecture on ‘The Electrification of Railways’. 
He delivered the Lecture only three times, at Newcastle, 
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Sheffield and Birmingham. Mr. R. Ledger, B.SC.TECH., 
ASSOCIATE MEMBER, who had helped Mr. Fletcher in the 
preparation of the Lecture, kindly accepted the invitation of 
the Council to undertake the remaining Lectures at Rugby, 
Cardiff, Southampton, London, Hanley, Nottingham, Man- 
chester, Liverpool and Glasgow. The Lecture, which was of 
wide general interest, was very well received wherever it was 
presented and can be regarded as a fitting memorial to 
Mr. Fietcher’s lifelong work in railway electrification. 


21 Hunter Memorial Lecture 


The Council have accepted with much pleasure an offer 
made by British Insulated Callender’s Cables Ltd. to provide 
a Fund for the establishment of an Institution Annual 
Lecture on an electrical engineering subject, to be known as 
the Hunter Memorial Lecture, in memory of the late Mr. P. V. 
Hunter, C.B.E., PAST-PRESIDENT. 


22 Exhibitions of Outstanding Scientific Interest 


Exhibits dealing with the following developments of 
scientific interest have recently been shown in the Institution 
building: 

Irradiation of Polythene with High-Energy Particles. 


Microwave Valves and Waveguides. 
Aluminium Cable Joints. 


and the following are in preparation: 


Water-Cooled Radar Chassis. 
Linear Accelerators. 


Offers of other subjects for exhibitions will be most 
welcome and, if sent to the Secretary, will be brought to the 
attention of the Exhibitions Committee. 


23 Institution Building 


At the Special General Meeting of Corporate Members 
and Associates held in June 1957, as cheme was approved for 
modifying the Institution building in order to provide better 
facilities for meetings and to increase office accommodation. 
The architects were then instructed to prepare working 
drawings and bills of quantities prior to calling for tenders. 
However, external financial restrictions which arose last 
autumn precluded the raising of the necessary loan to meet 
part of the cost of this work. During this waiting period 
alternative methods of providing headquarters accommoda- 
tion are being investigated. The Joint Building Sub-Committee 
of the Finance and General Purposes Committees have 
recently consulted the architects with a view to preparing a 
minimum scheme of alteration to the existing building, the 
cost of which could be met from present resources and which 
would satisfy requirements for the time being until com- 
pletion of the full scheme became possible. If in the interim 
some other proposal were found to be more favourable, the 
opportunity to adopt it would still be open. Any further 
information which may become available will be placed 
before the members at the Annual General Meeting when 
the present Report is considered. 


24 Centenary of the late Sir James Swinburne, Bart., 


Sir James Swinburne, who was President of The Institution 
in 1902-3, celebrated his one-hundredth birthday on the 28th 
February 1958. In recognition of this memorable event, the 


363 





President and Council conveyed to him by the hand of Dr. 
W. H. Eccles, F.R.S., PAST-PRESIDENT, a letter expressing their 
warm congratulations. News of Sir James’s death was received 
with sadness just one month later, and a message of condolence 
was sent to Lady Swinburne. 


25 Casual Vacancy on Council 

A casual vacancy on the Council arose at the end of 
January 1958 through the death of Mr. G. L. Wates, J.P., 
COMPANION. The Council unanimously agreed to fill this 
vacancy by inviting Sir John Dean, B.sc., COMPANION, to 
serve in his place for the remainder of the current session. 


26 Annual Elections to the Council 

The Council approved a recommendation of the General 
Purposes Committee that, in future elections to the Council, 
short biographical details should be published in respect of 
every candidate nominated in order that electors could have 
more adequate information on which to base their selections. 


27 Discovery of Heaviside Manuscripts 

In December 1957 the Council learned with interest that 
Mr. H. M. Saunders, a schoolmaster at Bude, had reported 
to Sir Edward Appleton the discovery of a collection of 
manuscripts under the floor of the attic of a house in Paignton 
where Oliver Heaviside had lived. The Institution and the 
Royal Society were informed of this discovery, and it was 
agreed that this material ought to be associated with the Heavi- 
side manuscripts already in The Institution’s possession. It was 
accordingly collected and a preliminary examination made. 
This has revealed the papers to be mainly a collection of 
rough notes, none later than 1897, on material which 
Heaviside subsequently published. A more detailed exam- 
ination is now being carried out. 


section c Technical Investigations 


28 Codes of Practice 


The Council for Codes of Practice (CP/-), which was 
reorganized in 1954 with the support of the professional 
Institutions, operates within the framework of the British 
Standards Institution, with the status of a Divisional Council. 
Electrical Codes are prepared under the supervision of its 
Codes of Practice Committee for Electrical Engineering 
(ELCP/-), the secretariat for which is provided jointly by 
The Institution and the British Standards Institution. The 
Institution continues to provide the secretariat for the 
majority of the Electrical Code Drafting Committees. Codes 
dealing with radio-interference abatement are referred to in 
par. 29. 

The following Code has been issued during the year: 


CP 1005: The use of electronic valves, Part IV, Sections 9 and 10— 
Magnetrons and special-purpose valves. 


Amendments have been published to the following existing 
Codes: 


CP 327.101: Telephones and telegraphs—public services. 

CP 327.102: Telephones and telegraphs—private services. 

CP 327.401: Bell and call systems. 

CP 327.402: Staff-location systems. 

CP 327.403: Impulse clock and timing systems. 

CP 327.404/402.501: Electrical fire alarms. 

CP 1002: Abatement of radio interference from industrial and electro- 
medical radio-frequency equipment. 
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Account is being taken of comments received following the 
circulation of the following draft Codes: 


Earthing. 
Maintenance of electrical switchgear. 
Maintenance of insulating oils. 


The following draft revised Code has been issued for 
comment: 


CP 327.201: Broadcast reception, sound and television by radio. 
The drafting of the following Codes is proceeding: 


CP 321: Electrical installations, to take the place of the existing 
CP 321: Electrical installations—general, and CP 321.101: Choice, 
installation and maintenance of electric wiring systems. 


Climate-proofing of electrical equipment. 
Measurement and abatement of radio interference in aircraft. 
Loading of transformers. 


The partial or complete revision of the following Codes js 
under consideration: 


CP 321.102: Installation and maintenance of electrical machines, 
transformers, rectifiers, capacitors and associated equipment (revision 
in advanced stage). 

CP 324.102: Provision of electric lighting in schools. 

CP 326.101: Protection of structures against lightning. 

CP 327.300: Sound distribution systems. 

CP 327.402: Staff-location systems. 

CP 327.404/402.501: Electrical fire alarms. 

CP 1002: Abatement of radio interference from electro-medical and 
industrial radio-frequency equipment. 

CP 1003: Installation and maintenance of flameproof and intrinsically- 
safe electrical equipment for industries other than coal mining. 


Contact is maintained with Oversea Representatives of the 
Council and Secretaries of Oversea Branches and Committees, 
to whom new Codes and drafts are regularly circulated. 


29 Committee on Radio Interference 


Further progress has been made in exploring the need for 
interference abatement in the high-frequency broadcasting 
and television bands (Bands II and III); a number of the 
bodies represented on the Committee on Radio Interference 
have collaborated in this work. 

The activities of a number of Sub-Committees, convened 
jointly by The Institution and the British Standards Institu- 
tion, who are examining various technical issues—one of 
which deals with relations with the special international 
Committee on Radio Interference (C.I.S.P.R.)—have con- 
tinued to receive the support of the Committee. The Com- 
mittees dealing with Codes of Practice (see par. 28) maintain 
liaison with the Committee on matters of policy, and with 
Technical Committee ELE/32 of the British Standards 
Institution on matters of standardization. 

The advice of the Committee is available to the Postmaster- 
General on any matters within their purview which may arise. 


30 Committee on Regulations for the Electrical 
Equipment of Aircraft 

This Committee, and the Committee on Radio Equipment 
for Civil Aircraft, have given further consideration to 
proposals from the Air Registration Board for the amendment 
of the non-mandatory part of the British Civil Airworthiness 
Requirements which deals with voltage and frequency 
tolerances in aircraft electrical supplies. 
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31 Committee on Radio Equipment for Civil Aircraft 


The Committee have formulated, at the request of the Air 
Registration Board, maximum tolerable levels of radio inter- 
ference from complete electrical installations in aircraft, and 
have recommended that a British Standard Code of Practice 
te drawn up to give guidance on methods of meeting these 
levels. Good progress has been made in the preparation of 
this Code (see par. 28). 

The Committee have further considered, in consultation 
with the Committee on Regulations for the Electrical Equip- 
ment of Aircraft, the question of voltage and frequency 
tolerances in aircraft electrical supplies. 


32 Model Forms of General Conditions of Contract 

The preparation of the following new Model Form, for 
inclusion in the series promulgated on the authority of the 
Council of The Institution and the Council of The Institution 
of Mechanical Engineers, is well advanced: 

B.2.—Export Contracts with delivery f.o.b., c.i.f. or f.o.r., including 

Supervision of Erection. 

Further Model Forms which are proposed to be added to 
the range for export contracts are intended to deal with 
delivery f.o.b. or c.if. (short version of the published 
Form B.1), and with delivery f.o.b. or c.i.f. with erection on 
site. 


33 Wireless Telegraphy Act, 1949 
The work of the Postmaster-General’s Advisory Com- 


| mittee set up to study interference caused by industrial, 


scientific and medical equipment has continued. For this 
Committee, as in the case of the others which preceded it, 
The Institution jointly with the Post Office provides the 
Secretariat. 


: 4 Economic Commission for Europe: Working Party on 


International Forms of Contract for Heavy Engineering 
Equipment 

Thirteen sessions of the Working Party have been held in 
Geneva since its formation in 1951. 

On the nomination of the Council and of the Council of 
The Institution of Mechanical Engineers, H.M. Government 
appointed Mr. J. F. St. G. Shaw, B.sc.(ENG.), MEMBER, to 
serve as one of the U.K. delegates to the Eighth and subse- 
quent sessions of the Working Party. Mr. K. F. A. Johnston, 
BA., the second nominee of the two Institutions, and Mr. H. B. 
Morton, continue to serve. 

The above-named are members of the Joint Committee 
with The Institution of Mechanical Engineers and The 
Institution’s own Committee on Model Forms of General 
Conditions of Contract. 


3§ Extra-Mural Committee on the Application of 
Electricity to Industrial Process Heating 


The Extra-Mural Committee on the Application of Elec- 
tricity to Industrial Process Heating, of which Sir John 
Hacking, PAST-PRESIDENT, was Chairman, had the status of a 
non-voting affiliate to the International Union for Electroheat 
(U.LE.), a body concerned with fostering the use of electro- 
heating methods. 

In November 1957 the Council of The Institution approved 
4tecommendation from the Committee that it would be in 
the national interest if the existing arrangement were to be 
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superseded by a more formal relationship through full 
membership by a British National Committee of the Inter- 
national Union for Electroheat, but felt it inappropriate that 
The Institution should convene, and provide the Secretariat 
for, such a British National Committee. 

With the approval of the organizations whose nominees 
served on the Extra-Mural Committee, the Council invited 
the Council of the British Electrical Development Association 
to reconstitute the Committee as a British National Com- 
mittee of the U.I.E. and to provide the secretarial services. 
On their acceptance in February 1958, the Extra-Mural 
Committee was disbanded, and reconstituted by the same 
nominating bodies as before. 


Joint Activities with 
Other Bodies 


36 Co-operation between Engineering Institutions 


Maintaining their close collaboration, the Presidents of 
The Institution of Civil Engineers, The Institution of Mech- 
anical Engineers and The Institution of Electrical Engineers 
have met at intervals to interchange views on matters of 
common interest and concern. 

The work of the Joint Advisory Committee on Education 
(JACE) is described in par. 60 and of the British Nuclear 
Energy Conference in par. 38. 

Following action initiated jointly by the three Institutions, 
the British Conference on Automation and Computation, © 
described in par. 39, has been set up. 

The common oversea policy of the three Institutions has 
recently been reaffirmed, in the light of Resolutions of the 
Commonwealth and of the Eusec Engineering Conferences 
to which the Institutions are parties. 

Briefly, the common policy is as follows: In countries 
whose Engineering Societies are members of one or other of 
the Conferences, it is undesirable that new Branches of the 
home Institutions should be formed; in other countries with 
National Engineering Institutions, each case would need 
individual consideration; in all other instances, joint action 
should be continued for the formation of Joint Oversea 
Groups under the Rules for Joint Groups approved by the 
three Councils. 


SECTION D 


37 Parliamentary and Scientific Committee 


This Committee provides a meeting place for Members of 
Parliament on the one hand and representatives of pure and 
applied sciences on the other. 

The Institution supports the Committee as an Associated 
Member, and Sir Harold Bishop, C.B.E., B.SC.(ENG.), PAST- 
PRESIDENT, continues as the Council’s representative. 


38 The British Nuclear Energy Conference 

The Conference continues very successfully to co-ordinate 
the work of the collaborating societies in the technology of 
nuclear energy. 

The Conference has been extended by the adherence of 
the Institute of Fuel. 

Sir Josiah Eccles, C.B.E., D.SC., PAST-PRESIDENT, Dr. Willis 
Jackson, D.SC., DR.SC.TECH., F.R.S., VICE-PRESIDENT, and the 
Secretary serve as The Institution’s representatives on the 
Board of the Conference. 
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39 British Conference on Automation and Computation 


Between 20 and 30 existing organizations of the learned 
society pattern, including the three Engineering Institutions, 
have collaborated in setting up this Conference which, 
because the interests comprised in its field go beyond the 
purely technological sciences and include the economic and 
the sociological, has been organized in three Groups, as 
follows: 


Group A—Engineering Applications of Automation. 

Group B—Computation and Automatic Control. 

Group C—Sociological and Economic Aspects of Automation 
Techniques. 


The Institution of Mechanical Engineers has acted as 
Convener of Group A and now provides its Secretariat; The 
Institution acts similarly for Group B; for Group C, The 
British Institute of Management acts as Convener. Mr. T. E. 
Goldup, C.B.E., PRESIDENT, was elected first Chairman of 
Group B: fuller details of the Group’s inauguration on 
20th December 1957 appeared in the Journal in January 1958. 


40 British Council © 

Contact with the Science and Engineering and Visitors’ 
Departments has continued, so that persons who visit this 
country under the auspices of the British Council, and whose 
interests are in electrical engineering, have the opportunity of 
visiting The Institution and of being invited to take part in 
its technical activities. 

Sir Harold Bishop, C.B.E., B.SC.(ENG.), PAST-PRESIDENT, has 
succeeded Mr. T. G. N. Haldane, M.A., PAST-PRESIDENT, aS 
the Council’s representative on the Science Advisory Com- 
mittee and the Secretary of The Institution continues to 
serve on the Science and Engineering Panel. 

The work of the Soviet Relations Committee of the British 
Council has also been supported (see par. 57). 


41 British Standards Institution 


The work of the British Standards Institution has again 
been fully supported. Full details of the Council’s nomina- 
tions to the Engineering Divisional Council, the various 
Industry Standards Committees and many Technical Com- 
mittees concerned with individual British Standards were 
published in the Journal for January 1958. 

For the preparation of Codes of Practice see par. 28. 

.For the British National Committee of the International 
Electrotechnical Commission, see par. 53. 


42 Electrical Research Association 

Support for the work of the Association has continued. 
Professor J. Greig, M.SC., PH.D., MEMBER, and Mr. A. W. 
Montgomery, 0.B.E., B.SC.TECH., MEMBER, serve on its Council 
as the nominees of the Council of The Institution. 


43 Professional Engineers’ Appointments Bureau 

The Council continues to nominate members for service 
on the Board of the Bureau and on its Electrical Engineers’ 
Committee. 


44 National Inspection Council for Electrical 
Installation Contracting 
The Institution’s representatives on the Board of the 
National Inspection Council are Mr. S. E. Goodall, 
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M.SC.(ENG.), VICE-PRESIDENT, with Mr. R. A. M 
B.SC.(ENG.), MEMBER, as alternate, and Mr. Forbes Jackson, 
MEMBER, With Mr. S. J. Emerson, M.ENG., MEMBER, as alternate 

Mr. E. J. Sutton, MEMBER, Chief Technical Officer, noy 
serves on the Wiring Regulations Committee as the nominee 
of the National Inspection Council. 


45 National Approval Scheme for Domestic Electrica} 
Equipment 

The Council have supported the setting up of an independent 
Electrical Approvals Board to be concerned with the safety 
of domestic electrical equipment. On the nomination of the 
Council, Mr. Forbes Jackson, MEMBER, serves on the Pro. 
visional Committee which is settling the details of the scheme: 
two places on the Electrical Approvals Board, when con. 
stituted, will be filled by nominations to be made by th 
Utilization Section Committee and by the Wiring Regulations 
Committee. 


46 British National Committee for Non-Destructive 
Testing 


Because of the close association of electrical engineering 
with many of the methods of non-destructive testing, the 
Council have agreed to support the formation of the British 
National Committee for Non-Destructive Testing which will 
operate in collaboration with, but separately from, the Joint 
Committee on Materials and their Testing. On the nomination 
of the Council, Mr. C. G. Garton, MEMBER, serves on the 
new British National Committee. 


47 British Electrical Power Convention 


The Council continue to support the British Electrical 
Power Convention and are represented on the Council of 
the Convention by Mr. R. W. Mountain, B.sc.(ENG.), MEMBER, 
with the Secretary acting as deputy. 


48 Conference of Commonwealth Engineering 
Institutions 
The President and Secretary are representing The Institu- 
tion at the meetings being held in Australia from 19th March 
to 2nd April 1958. 


The Council asked the President to vote in support of the , 
invitation to the Institution of Engineers, Ceylon, and the | 


Institute of Engineers (Pakistan) to become members of the 
Commonwealth Conference. They have also welcomed the 
presence of an Observer from each of these bodies at the 
meetings in Australia, pending the outcome of the elections. 

An account of the Commonwealth Engineering Conference 


-will be published later in the Journal. 


49 Eusec Conference of Representatives from the 
Engineering Societies of Western Europe and the 
United States of America 


At the invitation of the American member societies, the 
next meeting of the Conference will be held from 28th April 


to 2nd May 1958 in New York and will be attended by the | 


President and Secretary in the course of their journey. 

The Council asked the President to vote in favour of the 
election of the Institution of Civil Engineers of Spain and 
of the Ordem dos Engenheiros of Portugal to membership of 
Eusec. They welcome the presence of an Observer from 
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each of these Societies at the New York meetings of the 
Conference. ; 

An account of the Eusec Conference will be published 
later in the Journal. 


5) Institution of Engineers, Ceylon 

The Council have welcomed the recent reconstitution of the 
Engineering Association of Ceylon as the Institution of 
Engineers, Ceylon, and have sent their good wishes to the 
new body. 


51 Engineering Institute of Canada 

On their way from the Commonwealth Engineering Con- 
ference in Australia to the Eusec Conference in New York, 
the President and Secretary will attend meetings of members 
in Vancouver being arranged by the Engineering Institute of 
Canada and in Toronto by the Joint EIC/IEE Committee. 
The President and the Secretary will take the opportunity of 
their visit to Canada to discuss further with the representatives 
of the E.I.C. the possibility of extending the provision of 
meeting facilities for members in Canada. 

Following his attendance at the Eusec Conference in 
New York, the Secretary will attend the 72nd Annual General 
Meeting of the Engineering Institute of Canada to be held 
in Quebec from the 21st to 23rd May 1958. 


52 South African Institute of Electrical Engineers 


The Council have agreed to present the South African 
Institute of Electrical Engineers with a die representing a 
new seal or badge to mark the occasion of their Jubilee 
Celebrations in September 1959. 


53 International Electrotechnical Commission 


The Institution’s support of the work of the International 
Electrotechnical Commission has continued. 


54 Commission Mixte Internationale 


Mr. P. J. Ryle, B.sc.(ENG.), MEMBER, acts as the Council’s 
representative on the Commission Mixte Internationale, which 
isconcerned with studies for limiting the interaction of power 
and telecommunication systems. 


55 World Power Conference 


Mr. J. R. Beard, C.B.E., M.SC., PAST-PRESIDENT, Serves as 
the Council’s representative on the British National Com- 
mittee of the Conference. 


56 International Commission on Illumination (C.I.E.) 


Through their adherence to the National Illumination 
Committee of Great Britain, the Council’s support of the 
C.LE. has continued. 


57 Soviet Relations Committee of the British Council 


The Institution collaborated with The Institution of Civil 
Engineers and The Institution of Mechanical Engineers in 
the arrangements made and the hospitality extended during a 
Visit paid by a team of U.S.S.R. hydro-electric engineers to 
this country from 24th September to 13th October 1957, 
under the leadership of Mr. F. C. Loginov, Chief Deputy 
of the Minister of Electric Power Stations, U.S.S.R. 
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This repaid a visit to the Soviet Union in September 1956, 
made by a team sponsored by The Institution of Civil 
Engineers. Sir John Hacking, PAST-PRESIDENT, led this team, 
which studied hydro-electric engineering developments. 


Education 


58 Education and Training 


The Council, through their Education and Training Com- 
mittee, have been concerned with the measures which should 
be taken in order to provide adequate training facilities for 
the greater number of engineers who will be needed by 
industry. Hitherto, training facilities have been available 
almost exclusively in the larger units of industry, and, in 
order to stimulate training in the smaller and more specialized 
units, the Council hope to arrange a conference in collabora- 
tion with the Trade Associations to discuss the setting up of 
Group Apprenticeship Schemes. It is expected that the 
conference will be held in the autumn of 1958. 

The Council have continued to implement their policy of 
stimulating recruitment to the electrical engineering pro- 
fession by taking part in careers exhibitions and by showing 
the film ‘The Inquiring Mind’ at schools in various parts of 
the country. 

A report on the Supply and Training of Teachers in 
Technical Colleges issued by the Minister of Education in 
May 1957 and produced by a Committee under the Chair- 
manship of Dr. Willis Jackson, D.SC., DR.SC.TECH., F.R.S., 
VICE-PRESIDENT, was discussed at an Ordinary Meeting held 
at The Institution on the 7th November 1957, when the 
Minister of Education and other representatives of the 
Ministry, of Industry and of the teaching profession took 
part in the discussion. 

A Joint Committee of The Institution and the British 
Institute of Management have continued their meetings‘ to 
discuss courses in management subjects and plans are being 
made for a course to be held at Cambridge in 1959. 

The recognized routes in the electrical field for the education 
and training of professional engineers and engineering 
technicians have become more clearly defined. For the 
professional engineer, the main alternative to the university 
route will become the industry-based sandwich diploma 
course leading to either the Dip.Tech.(Eng.) or the Higher 
National Diploma followed by a Part III course and it is hoped 
that an increasing number of student apprentices will be 
granted facilities for following these courses if they have shown 
themselves capable of doing so at the Ordinary National 
Certificate level. This will result in the Higher National 
Certificate becoming recognized as a Senior Technician 
qualification with the alternative of a short sandwich course 
leading to a Technician Diploma. For the exceptional] student 
in a Technician course, the Council still recognize the need 
for an opportunity to transfer to one leading to a pro- 
fessional qualification. Such a route will remain open for 
those who have been unable to follow one of the more usual 
professional courses. 


SECTION E 


59 Technological Education 


The Council were pleased to receive a report issued by the 
National Council for Technological Awards for the period 
December 1955 to July 1957. It was noted that 965 students 
are now attending at 11 colleges following 37 courses which 
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have been approved by the National Council. The first 
awards of the Diploma in Technology (Engineering) will be 
made in 1958 and will be in the subject of Electrical 
Engineering. 

Mr. S. E. Goodall, M.sc.(ENG.), VICE-PRESIDENT, and Mr. 
G. S. C. Lucas, 0.B.E., VICE-PRESIDENT, have been re-nominated 
by the Council to represent them on the Board of Studies in 
Engineering for a further three years. 

Following upon the introduction of the Diploma in 
Technology (Engineering) and a revision of the standards of 
the Institution Examination, discussions have taken place 
with the Ministry of Education regarding the future of the 
Higher National Diploma and Higher National Certificate in 
Electrical Engineering, as a result of which a joint statement 
has been made by the Council and the Ministry. The most 
important points in the statement are that in future all courses 
for Higher National Diplomas in Electrical Engineering will 
be professional in character and will be of three years’ 
duration from a standard of entry indicated by credit in 
all subjects of the Ordinary National Certificate or by a 
General Certificate of Education with passes in five subjects 
including Mathematics and Physics, one of the latter 
having been passed at Advanced Level, and the other 
studied to the same level. These Higher National Diploma 
courses will be planned to give exemption from Parts I and 
II of the Institution Examination. A further course of six 
months’ full-time study or two years’ part-time study will be 
necessary to cover the work of Part III of the Institution 
Examination. Where this course and the studies which 
precede it are on a full-time basis, they will generally lead 
to a Diploma or Associateship of the College at which they 
are undertaken, 


60 Joint Advisory Committee on Education 


Mr. S. E. Goodall, M.sc.(ENG.), VICE-PRESIDENT, was 
re-elected Chairman of the Joint Advisory Committee on 
Education (JACE) of the three Engineering Institutions for 
the year 1957-58. 

During the year JACE have been responsible for the 
collation of material for the third Eusec Conference on 
Engineering Education which was held in Paris in September 
1957 and for the preparation of the Report on this Conference 
(see par. 61). 

Discussion has continued on problems of technological 
education in oversea universities and colleges with particular 
reference to the recognition of degrees and other qualifica- 
tions. In particular, efforts have been made to establish 
common levels, as between the three Institutions. of assess- 
ment of the performance of graduates of American uni- 
versities, candidates who have satisfied the examination of 
the Institution of Engineers, Australia, and those awarded 
aegrotat degrees by recognized universities. 

Arising out of discussions relating to the necessity for the 
Common Preliminary Examination, the Councils of the three 
Institutions have severally decided to recommend that this 
examination should not be held after 1960 (see par. 65). 


61 Third Eusec Conference on Engineering Education 


The Third Eusec Conference on the Education and 
Training of Professional Engineers was held in Paris from 
the 16th to 20th September 1957. The Council were repre- 
sented by Mr. T. E. Goldup, C.B.£., PRESIDENT, Mr. S. E. 
Goodall, M.SC.(ENG.), VICE-PRESIDENT, Dr. Willis Jackson, 
D.SC., DR.SC.TECH., F.R.S., VICE-PRESIDENT, Mr. W. K. Brasher, 
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C.B.E., M.A., Secretary, and Mr. N. C. Stamford, M.SC.TECH,, 
Education Officer. 

A report on the Conference will be published in June 
1958 and will cover discussions on the following subjects: 


1. A glossary of terms dealing with general and technological edy. 
cation and block diagrams illustrating the structures of the 
educational systems in the various countries. 

. General education before admission to engineering schools of 
university level. 

3. Education at engineering schools of university level. 

4. The practical training of engineers before, during and after their 

studies. 

5. Post first-degree education. 

6. Criteria for recognition of professional qualifications. 


The Conference provided a valuable interchange of ideas 
on matters of education and training and the report will 
form a useful reference book on the systems in force in 
Eusec countries. 


nN 


62 Examinations 


The Examinations Committee have substantially com. 
pleted their re-assessment of qualifications and courses by 
which candidates can be exempted from the Institution 
Examination under the standards laid down in the 1957 
Examination Regulations. 

During the year attention has been directed to a number 
of oversea qualifications. Graduates in electrical engineering, 
at first-degree level, of certain: universities in the United States 
may now satisfy the educational requirements by passing 
Part III of the Institution Examination. Applicants for 
membership who have passed in the electrical option of the 
examination of the Institution of Engineers, Australia, may 
now satisfy the educational requirements of The Institution 
by passing the Advanced Electrical Engineering paper of 
Part III. Preliminary consideration has been given to the 
recognition of degrees in electrical engineering of universities 
in India and Pakistan. 

A revised edition of the Schedule of Accepted Educational 
Qualifications has been prepared and was published under 
the authority of the Council in September 1957. 

The Council wish to ensure that the specialized papers of 
the Examination reflect current electrical engineering practice 
and, for this reason, the Committee are reviewing the relevant 
syllabuses. 


63 The Institution Examination 


In the autumn of 1957 the New Zealand Institution of 


Engineers joined the Engineering Institutions Examination 
Standing Committee for Part I, which now comprises seven 
Institutions. 

The subject of Engineering Drawing was first introduced 
into the Part I Examination in April 1957 and candidates now 
have to pass in five technical subjects in addition to English. 

The year 1957 was also the first period in which all candi- 
dates (except those qualifying by National Certificates) had 
to comply with the new Regulations and this will be extended 
in 1958 to National Certificate holders. To enable candidates 
for Part III to complete suitable preparatory courses of study 
during the normal college session in the United Kingdom, 
it has been decided to hold the Part III Examination in 
future in May/June and November/December instead of 
April and October. 

The numbers of candidates who presented themselves for 
examination in 1957 are given below. The figures for Part I 
include only those candidates seeking membership of The 
Institution. 
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and C, Stainer, an evening-class student at the South Dorset 
Technical College, Weymouth. 
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69 Joint Committee on Practical Training 


The Joint Committee on Practical Training in the Electrical 
Engineering Industry comprises members appointed by the 
Council of The Institution in consultation with the Council 
of the British Electrical and Allied Manufacturers’ Associa- 
tion, the Radio Industry Council and other interested bodies. 

The Joint Committee are preparing a report on the 
Education and Training of Student Apprentices, with par- 
ticular reference to industry-based sandwich diploma courses, 
intended as a companion volume to their Report on ‘Training 
of Graduates’. There has been some delay in preparation 
Owing to the developments which are taking place in sandwich 
courses. It is expected that the report will be published during 
the forthcoming session. 


70 Education Discussion Circle 


The Education Discussion Circle met on seven occasions 
during the year, the average attendance being 42. Though 
the meetings are normally concerned with the presentation of 
electrical engineering subjects to students, topics such as 
engineering education abroad and practical training have 
also been discussed. The meetings are not restricted to 
those engaged in teaching; all members of The Institution 
who are interested in exchanging views on education and 
training in the electrical engineering industry are most 
welcome to attend. 

In July 1957 members of the Discussion Circle took part 
in a Summer Visit to the Electrical Research Association 
Laboratories at Leatherhead, the Residential Training 
Centre of the Central Electricity Authority at Horsley 
Towers and the Royal Horticultural Society Gardens at 
Wisley. 


71 Henry Nimmo Prize 


The preliminary selection of a small group of students who 
have obtained the highest marks in the intermediate examina- 
tion of the Electrical Technicians’ Certificate of the City and 
Guilds of London Institute has now been made. The first 
award of the Henry Nimmo Prize will be made after the final 
examinations in 1959. 

Representatives from The Institution and the City and 
Guilds of London Institute have been appointed to examine 
the work and records of the candidates and to make recom- 
mendations for the award of the Prize. 


72 Courses for Electrical Technicians 


In the summer of 1956 the City and Guilds of London 
Institute published final details of the schemes of Courses 
and Examinations for Electrical Technicians which had been 
developed from proposals published in 1954 by the Council 
in an Interim Report on Courses for Electrical Technicians. 
Provision has so far been made for the award of Technicians’ 
Certificates for those concerned with plant and machinery, 
power generation and supply and industrial electronics. 

Courses for the new examinations have been offered at 
40 technical colleges during the academic session 1956-57. 
There was an entry of 329 candidates for the Intermediate 
Examinations in 1957; 180 candidates were successful, 46 
with First Class and 134 with Second Class passes. 


73 Careers Exhibition 


A Careers Stand was again provided at the Electrical 
Engineers’ Exhibition at Earl’s Court in March 1958. A 
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Careers Display Stand has been made available to Careex 
Exhibitions organized by Rotary Clubs and Youth Employ. 
ment Offices. 

Careers literature is in constant demand by libraries 
schools and education authorities for reference and display 
purposes. 


74 Film—‘The Inquiring Mind’ 

The Institution film ‘The Inquiring Mind’, which was 
selected for exhibition at the Harrogate Festival of Films 
in the Service of Industry, in October 1957, has been shown 
at 60 schools during the year. Headmasters have been 
warmly appreciative of the senior members who are present 
on these occasions to answer pupils’ questions on electrical 
engineering as a career. The information given and the 
contact made by the senior member does much to implement 
the Council’s policy of encouraging boys from public and 
grammar schools to enter a career in electrical engineering, 
The film has also been received with interest at a number of 
girls’ schools. 


75 Reception for Oversea Graduates 


Graduates from 31 oversea countries, who had come to the 
United Kingdom for advanced studies or practical training 
and experience in electrical engineering, were received by 
Sir Gordon Radley, K.C.B., C.B.E., PH.D.(ENG.), then President, 
at the Annual Reception for Oversea Graduates in Sep- 
tember 1957 and Mr. S. E. Goodall, M.sc.(ENG.), VICE 
PRESIDENT, welcomed the visitors and invited them to partici- 
pate in the activities of The Institution. 

The oversea graduates were then addressed by the Chair- 
man of the London Graduate and Student Section, Mr. F. L. 
Fielding, GRADUATE (New Zealand), the first holder of this 
office from the Commonwealth. 

The visitors saw a film ‘The Mirror of the Skies’ and 
visited a small exhibition which had been arranged for their 
interest. 


76 Advisory Service on Education and Training 


Each year the Advisory Service receives numerous inquiries 
from boys and some girls seeking information about the 
education and training necessary for the Chartered Electrical 
Engineer. 

The facilities of the Advisory Service continue to be used 
by Student and Graduate members, usually for advice about 
industrial training programmes. The service is also available 
to Government Departments and is used principally by the 
Ministry of Labour and National Service from whom 
numerous inquiries are received affecting the deferment of 
call-up of electrical engineering students. 


77 Lectures for Young People 


Mr. A. R. Cooper, M.ENG., MEMBER, delivered this year’s 
Christmas Holiday Lecture, taking as his subject ‘The Silent 
Miracle’. 

The Lecture, which was given in London on the afternoons 
of the 2nd and 3rd January 1958, was attended by a total of 
over 700 schoolchildren, including a large proportion of girls. 

Mr. Cooper also delivered the Lecture in Manchester on 
the 27th December, in Bolton on the 28th December, and in 
Salford on the 30th December 1957 and on each occasion 
there was a large attendance. 
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18 Library 
The main collection contains nearly 10000 books, over 


11000 volumes of periodicals, reports, etc., and several thou- 
sand pamphlets. Over 580 current periodicals are being 
received. 

The following statistics indicate the additions to the Library 
during the year, the use made of the Reference Library by 
members and non-members and the extent of borrowing 
fom the Lending Library. Figures for 1956 are shown for 
comparison, and it will be seen that the use of the Library 
continues to increase. 


Reference Library 


Additions to the Library 
——___________—— Readers 

















| ae a Books Pamphlets 

| Presented | Bought | Presented | Bought Members | fe. 
1956| 156 | 161 | 1024 | 108 | 8533 | 782 
1957| 136 | 176 | 1057 | 123 | 8784 | 846 





Lending Library 





Year Books added to the Lending Library | Books issued | Borrowers 





1956 132 5338 | 1860 
1957 122 5912 | 2200 











In addition, full use has been made of the facilities of the 
Science Library and Lewis’s Library; the Science Library 
Photocopy Service has been used on 201 occasions. Parti- 
culars of the latter service have been published in the Journal 
(September 1957). 


19 The Journal and Proceedings of The Institution 


The Journal is supplied to all members, free of charge. 
The numbers of non-members who subscribed for the Journal 
and of members and non-members who subscribed for the 
Proceedings in 1957 are given below, together with the 
numbers of pages in the Journal and the three Parts of the 
Proceedings. Corresponding figures for 1956 are included for 
comparison. 

The numbers of papers published in the Proceedings during 
the five years 1953-57, and the average numbers for 1948-52, 
ae shown graphically in Fig. 4. Addresses, lectures and 





| No. of members | No. of non-member 














No. of pages receiving copies subscribers 
| 1956 1957 | 1956 | 1957 | 1956 1957 
790 | 682 | Allmembers | 1894 | 2084 





798 | 612 | 11726 | 12095 | 2493 | 2772 
460 | 548 | 6816) 6850) 1741 | 1890 
| 


| 1902 | 1710 | 
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644 550 16369 | 16683 | 2106 2088 














progress reviews are not included nor are the papers pre- 
sented in connection with the following Conventions and 
Symposia, which, together with the discussions, were published 
in special issues of the Proceedings, as indicated: 


Symposium on Insulating Materials, 1953, 100, Part IIA, No. 3. 

Convention on Electrical Equipment of Aircraft, 1956, 103 A, 
Supplement No. 1. 

Convention on Digital-Computer Techniques, 1956, 103 B, Supple- 
ments Nos. 1-3. 

Symposium on the Transatlantic Telephone Cable, 1957, 104 B, 
Supplement No. 4. 

Convention on Ferrites, 1957, 104 B, Supplements Nos. 5-7. 


There are no significant changes in the content or layout 
of the Journal to report in the year under review except that 
the design of the front cover page was changed in the January 
1958 issue. The number of advertisement pages in a single 
issue reached 40 for the first time in December 1957. A small 
postal inquiry into the opinions of about 500 Corporate 


4 Numbers of papers published 





Papers accepted for The roman numerals refer 

reading and publication to the parts of the 
Journal (before 1949) or 

Papers accepted for of the Proceedings 


publication only (1949 and after) 











= 160 
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Members on the Journal was made in the autumn of 1957, 
and, arising from this, some changes in the content will 
probably be made, after the views of the Local Centres have 
been sought on the results of the inquiry. Originally the 
Council hoped to carry out a much larger inquiry addressed 
to about 10000 members, but this has been postponed on 
the grounds of economy. 

Paper, Reprint and Monograph Services.—A paper accepted 
for reading at a meeting, like a monograph, is first published 
individually and republished in the Proceedings later. Reprints 
from the Proceedings of such papers, together with the dis- 
cussions, and of papers accepted for publication only are 
also published. Particulars of the paper, reprint and mono- 
graph services are given in the Journal and also in the form 
of a leaflet which is distributed to non-members who subscribe 
for the Proceedings but not for the Journal. 


80 Students’ Quarterly Journal 


Starting with the September issue, the Students’ Quarterly 
Journal has a new cover bearing the letters ‘S.Q.J.’. The 
contents, consisting of technical papers, book reviews, corre- 
spondence and notes on the activities of the nineteen Graduate 
and Student Sections, continue to be supplied largely by 
Section members. 


81 Premiums 


The Premiums awarded by the Council for papers read at 
meetings or accepted for publication only will be announced 
in the Journal during the summer of 1958. 


82 Science Abstracts 


The size of each Section of Science Abstracts in 1957 
showed an increase over 1956, Section A (Physics) con- 
taining 10001 abstracts compared with 9165 in 1956 and 
Section B (Electrical Engineering) containing 6451 abstracts 
compared with 4661. These figures show the continued 
increase in the volume of published literature and may be 
expected to rise still further in the future. 


83 Regulations for the Electrical Equipment of Buildings 


Nearly 78 000 copies of the 13th Edition of the Regulations, 
which was promulgated on the Ist September. 1955, have been 
sold. 

A Second Edition of the Recommended Practice for 
Electrical Installations in Caravans, based on the Regulations 
and first issued in 1954, has been issued and has received wide 
support, nearly 2 500 copies having been sold. 

During the year the practice of publishing abstracts of 
those interpretations of the Regulations which raise clear- 
cut issues and are of general interest has continued, and four 
sets in all have been issued and published in the Journal, 
reprints being available from the Secretary. 

Liaison is maintained with the British Standards Institution 
regarding British Standards cited in the Regulations, and a 
number of important draft Standards have been scrutinized 
from the aspects of safety from fire and shock. The technique 
of double insulation is receiving close attention. 


84 Regulations for the Electrical Equipment of Ships 


On behalf of the United Kingdom National Committee of 
the I.E.C., the Committee acts as United Kingdom Com- 
mittee for liaison with I.E.C. Technical Committee No. 18. 
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The First Edition of an I.E.C. Code of Recommended 
Practice for Electrical Installations in Ships was published 
in 1957. Outstanding matters to be dealt with in a proposed 
Second Edition of the Recommendations were considered at 
a meeting held in Italy in May 1957, and a number of items 
which were then deferred will be considered at a further 
meeting of the I.E.C. Technical Committee No. 18 to be 
held at Konstanz, Germany, in June 1958. 

In 1956 the Council authorized the preparation of a 4th 
Edition of the Regulations for the Electrical Equipment of 
Ships, to take the place of the 3rd Edition (1939) with 1947 
Supplement. Sub-Committees have made further substantial 
progress with the necessary technical investigations and 
drafting work, and their recommendations will go before the 
parent Committee in due course. 


SECTION G Benevolent Activities 


85 Incorporated Benevolent Fund 


The Report of the Court of Governors for the period 
Ist July 1956 to 30th June 1957, together with the Accounts, 
was circulated with the Journal for September 1957; a 
summary of the report was subsequently published in the 
Journal (December 1957, p. 628). Subscriptions and donations 
during the year showed an increase from £12629 to £13765. 
This increase was very welcome, but the income from sub- 
scriptions is still insufficient of itself to cover normal expendi- 
ture, the difference being covered by investment interest, 
which the Court of Governors feel most strongly should be 
reinvested year by year. The Court therefore earnestly appeal 
to those members who do not at present subscribe to support 
the Fund. Four legacies were received, amounting to nearly 
£370, and also the gift of royalties on a book. 

There was a small increase in expenditure over that for 
last year, owing to an increase of £1000 in grants, which 
helped beneficiaries to meet the higher cost of living. Grants 
and management and maintenance charges totalled £13938, 
which was £173 in excess of the £13765 received from 
subscriptions. . 

Grants to 116 beneficiaries with 95 dependants amounted 
to £9 833—an average amount of £85 per beneficiary. 

The Fund now has seven beneficiaries resident in the 
Crossways Trust homes at West Worthing, Brighton and 
Englefield Green, and this collaboration has provided valuable 
help for elderly people who are no longer able to cater for 
their own needs. 

The total amount received in subscriptions and donations 
from the inception of the Homes Fund to the 30th June 1957 
was £38 787. The cost of erection of houses and flats on “The 
Chesters’ Estate, construction of the road and laying out of 
the grounds amounted to about £59500. All the homes on 
the estate are occupied, and the amenities provided are 
enjoyed by the residents, who express their sincere appre 
ciation of the sense of security and comfort given them by 
living in this small, friendly community. 

The Accounts of the Wilde Fund were published in the 
Journal (July 1957, p. 408). 

Lord Hirst Fund.—This Fund exists to assist financially 
persons who apply for help and are recommended to the | 
Trustees by the Court of Governors of the Benevolent Fund 
as deserving cases and as having rendered important services to 
electrical science, the electrical industry or electrical engineet- 
ing. Assistance can also be given to the dependants of such 
persons. 
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Income and Expenditure Account for the Year ended 31st December 1957 
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EXPENDITURE 
Year ended 
31 Dec., 1956 MANAGEMENT: £ £ : 
£ Salaries, Wages and National Insurance . 87,266 
Staff Provident Scheme . P 6,513 
Staff Canteen Subsidies . 668 
Printing, Stationery and Office Requisites 11,928 
Postage of Correspondence and Notices . 4,063 
Telephone , ; ‘ 1,339 
Travelling Expenses 3,841 
115,618 
Less Charged to ‘SCIENCE ABSTRACTS’ 3,735 
98,529 111,883 
INSTITUTION BUILDING: 
Ground Rent 2,201 
Rates 6,398 
Heating . 3.225 
Lighting and Power 956 
Insurance 491 
Household Requisites and Cleaning 3,731 
17,002 
Less Rents from Tenants 6,453 
Charged to ‘SCIENCE ABSTRACTS’ 1,230 
7,683 
8,493 _ 9,319 
912 FURNITURE AND FITTINGS (Repairs and Renewals) 2,097 
JOURNAL AND PROCEEDINGS: 
Printing ; 40,204 
Paper 26,368 
Postage . 16,026 
Wrappers and Envelopes 1,134 
83,732 
Less Subscriptions 14,304 
Sales and Advertisements 41,635 
55,939 
37,283 27,793 
STUDENTS’ QUARTERLY JOURNAL eae iamang pare. etc. : 
2,316 less Sales) ; : : 2,155 
449 LENDING LIBRARY (Books, Printing, Postage, etc.) 639 
“SCIENCE ABSTRACTS’: 
Block Contribution 2,828 
Per Capita 1,801 
4,646 : 4,629 
INSTITUTION MEETINGS: 
Advance Proofs . 1,155 
Reporting 479 
London Students’ Section 588 
Kelvin and Section Lectures 160 
Refreshments, Assistance, etc. . 1,138 
Travelling Expenses of Authors of Papers 166 
District Meetings 180 
3,565 3,866 
CONVENTIONS : 
Transatlantic Telephone Cable 1,088 
Ferrites . , ; 945 
2,205 2,033 
LOCAL CENTRES: 
Administration and Meetings ee ; 14,664 
Travelling Expenses : 367 
. Students’ Lectures 270 
13,917 15,301 
172,315 CARRIED FORWARD 179,715 
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£ £ £ 
172,315 BROUGHT FORWARD 179,715 
OVERSEA BRANCHES: 
Administration Expenses 2,206 
Loss on Exchange on remittances to London 790 
2,973 2,996 
1,662 FARADAY AND CHILDREN’S LECTURES 2,091 
423 PREMIUMS FOR PAPERS, ETC. 438 
1,575 SCHOLARSHIPS, provided from Institution Funds . 1,870 
GRANTS: 
Electrical Research Association . 500 
British Standards Institution 250 
LLG.R.E. é ‘ 75 
Others 174 
933 999 
CONFERENCES: 
British Electrical Power Convention 38 
British Nuclear Energy Conference —_ 
Conference of Engineering Societies of Western Europe and U.S. A. 330 ons 
318 
— PUBLIC RELATIONS ADVISER 1,333 
570 ANNUAL DINNER . ; 516 
473 AUDIT FEE 551 
298 LEGAL EXPENSES . 605 
937 CONVERSAZIONE . — 
71 SPEAKING PORTRAITS ‘ 500 
3,664 MISCELLANEOUS EXPENSES : 2,896 
8,343 TRANSFER TO REBUILDING RESERVE FUND . 8,544 
TRANSFER TO SINKING FUND (PREMIUMS for Redemption of Cost of 
278 Building and Lease) . : ; ; 278 
3,672 RESERVE FOR CONTINGENCIES — 
DEPRECIATION: 
Library . 717 
Furniture, Fittings and Equipment 1,187 
1,857 1,904 
200,362 205,604 
-- EXCESS OF INCOME OVER EXPENDITURE TRANSFERRED TO BALANCE 
SHEET . : : . : : : , 1,187 
£200, 362 £206,791 
INCOME 
Year ended 
31 Dec., 1956 
£ £ £ £ 
142,929 SUBSCRIPTIONS 174,963 
5,501 ENTRANCE FEES 5,804 
663 LIFE COMPOSITIONS , 455 
8,343 INTEREST ON INVESTMENTS 8,544 
389 DEPOSIT INTEREST ; 772 
2,194 MEMBERS’ SUBSCRIPTIONS To ‘SCIENCE ABSTRACTS’ . 2.009 
SALES OF ‘MODEL GENERAL CONDITIONS’, ‘WIRING REGULATIONS’, 
6,981 ‘SHIP WIRING REGULATIONS’ and ‘HISTORY OF THE INSTITUTION’ . 3,564 
EXAMINATIONS: 
Institution Examination (Candidates’ Fees and Sale of Papers) 14,639 
Less Examiners’ Fees, Printing, etc. (but excluding cost of 
Administration and Overhead Expenses, approx. £9,150) 9,723 sans 
National Certificates and Diplomas (Candidates’ and School 
Authorities’ Fees) : 11,583 
Less Assessors’ Fees, Stationery, Postage, Travelling Expenses, 
etc. (but excluding cost of Administration and Overhead 
Expenses, approx. £5,050) . ‘ ; 7,246 
4,337 
9,877 9,253 
436 SALES OF CONVENTION PROCEEDINGS 1,427 
177,313 206,791 
EXCESS OF EXPENDITURE OVER INCOME TRANSFERRED TO:— 
15,634 GENERAL RESERVE FUND : : J : — 
7,415 SURPLUS OF ASSETS OVER LIABILITIES . = 
EEE 
£200,362 £206,791 
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Balance Sheet, 31st December 195) 
1956 
£ £ £ 
49,542 CREDITORS . ‘ . P ‘ 55,054 
14,367 SUBSCRIPTIONS, ETC., RECEIVED IN ADVANCE 19,30 
REBUILDING RESERVE FUND: 
Balance at 1st January, 1957 ‘ , : 222,365 
Add Transfer from Income and Expenditure Account 8,544 
Gain on Redemption of Securities : 8 
230,917 
Less Expenditure 4,809 
222,365 226,108 
3,672 RESERVE FOR CONTINGENCIES : : ‘ ; s s : 903 
RESERVE FUND FOR DEPRECIATION OF INSTITUTION BUILDING AND LEASE, BEING 
25,437 SURRENDER VALUE OF SINKING FUND POLICIES : ‘ : 26,447 
REPAIRS SUSPENSE ACCOUNT: 
Balance at Ist January, 1957 ‘ 3,884 
Less Expenditure on Repairs in 1957 940 
3,884 —— 2,94 
Surplus of Assets over Liabilities:—Balance at Ist January, 1957 70,898 
Add Balance of excess of Income over Expenditure transferred 1,187 
70,898 72,085 
£390,165 £402,843 
1956 
£ £ £ 
69,631 INSTITUTION BUILDINGS AND LEASE (at cost) . : ; , j 69,631 
SINKING FUND (Surrender Values of Policies for Redemption of Cost of Building and 
25,437 Lease) ‘ , : ; ; : ‘ : ; 26,447 
LIBRARY (exclusive of the Ronalds Library and Faraday Papers, which are held in 
trust, but inclusive of Thompson Library): 
As per last Balance Sheet ; , 6,915 
Additions in 1957 - ’ ; 1,250 
8,165 
Less Depreciation at 10% (excluding Thompson Library) 717 
6,915 7,448 
FURNITURE, FITTINGS AND EQUIPMENT: 
As per last Balance Sheet 19,182 
Additions in 1957 740 
19,922 
Less Depreciation 1,187 
19,182 18,735 
12,163 DEBTORS . : : . : : 17,54 
3,138 INSURANCE PREMIUMS AND SUNDRY PAYMENTS IN ADVANCE 4,698 
13,413 STOCKS OF STATIONERY AND PAPER . : : 15,883 
REBUILDING FUND. INVESTMENTS (at cost): 
British Government Securities. 128,932 
British Municipal Securities . . ; 32,720 
Dominion and Colonial Government Securities 40,568 
Public Boards and Trade Facilities Stocks 9,798 
Debenture Stocks “ ‘ : . 14,090 
222,365 (Market value 31st December, 1957, £181,351) 226,108 
GENERAL FUND INVESTMENTS. INVESTMENTS (at cost): 
13,852 British Government Securities } 9,617 
(Market value 31st December, 1957, £8,174) 
1,987 CASH IN HANDS OF LOCAL CENTRES ON 31ST DECEMBER, 1957 1,508 
1,238 CASH IN HANDS OF OVERSEA BRANCHES ON 31ST DECEMBER, 1957 1,998 
443 CASH IN HANDS OF SECRETARY : ; : 345 
401 CASH AT BANK : 2,881 
£390,165 FALMOUTH, Honorary Treasurer. F. JERVIS SMITH, Deputy Secretary. £402,843 
————— 
Report of the Auditors to the Members of The Institution of Electrical Engineers 
We have obtained all the information and explanations which to the best of our knowledge and belief were necessary for the purposes of our audit. In our opinion proper 
books of account have been kept by The Institution so far as appears from our examination of those books. We have examined the above Balance Sheet and annexed Income 
and Expenditure account which are in agreement with the books of account. In our opinion and to the best of our information and according to the explanations given us 


the said accounts are properly drawn up and the Balance Sheet gives a true and fair view of the state of The Institution’s affairs as at 31st December, 1957, and the Income 
and Expenditure account gives a true and fair view of the excess of Income over Expenditure for the year ended on that date. 
ALLEN, ATTFIELD AND CO., Chartered Accountants. 


7th MARCH, 1958. 
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. & & Ss «¢é 
Capital Account 700 0 O Investment (at cost): 
£686 10s. Od. British Electricity 44% Stock (1974-79) 700 0 0 
£700 0 O £700 0 0 
INCOME ACCOUNT 
. . : &..@ En & 
To Balance carried to Balance Sheet 76 14 0 By Balance (as per last ne : ; ‘ 47 10 6 
», Interest received ; : 29 3 6 
£76 147 0 £76 14 0 
WILLIAM BEEDIE ESSON SCHOLARSHIP TRUST FUND 
.- £ & : & <= 
Capital Account 2,808 12 6 Investments (at cost): 
£1,755 15s. 6d. 34% War Stock . 13 2s 
£200 New Zealand 34% Stock (1963-66) . 200 0 O 
£100 East Africa High Commission 34% Stock 
(1966-68) 97 10 0 
£400 British Electricity 34% Stock (1976-79) 396 0 O 
£250 neni ease 24% Stock _— 
71) ; 250 0 O 
Cash : . ; : : 12 0 0 
£2, 808 12 6 £2,808 12 6 6 
INCOME ACCOUNT 
gE sg. & g ad 
To Balance (as per last Account) . 7 : 119 4 1 By Interest received 91 14 O 
, Amount paid to Scholars , ; 90 0 O », Balance carried to Balance Sheet 117 10 1 
£209 4 1 £209 4 1 
WILLIAM GEIPEL SCHOLARSHIP TRUST FUND 
‘ . 6 2 : “££ 
Capital Account 1,292 18 1 Investment (at cost): 
£1,583 11s. 10d. 34% War Stock 1,292 18 1 
£1,292 18 1 £1,292 18 1 
INCOME ACCOUNT 
Se « é £ «a 
To Amount paid to Scholar 62 10 0 By Balance (as per last nemens 73 14 10 
, Balance carried to Balance Sheet 66 13 4 ,, Interest received 55 8 6 
£129 3 4 £129 3 4 
DAVID HUGHES SCHOLARSHIP TRUST FUND 
J .. @& cE “a <@ 
Capital Account . 2,000 0 O Investment (at cost): 
£2,045 Metropolitan Water Board (Staines Reser- 
voirs) 3% Guaranteed Debenture Stock (1922 
or after) a 1,998 15 0 
Cash : : ‘ ; : ; $s 0 
£2,000 0 0O £2,000 0 0 
| INCOME ACCOUNT 
S. 2 & gs &@ 
To Amount paid to Scholar ‘ 30 0 O By Balance (as per last seerues ; ; . 14 9 0 
» Balance carried to Balance Sheet . £38 © ,», Interest received Z . : 61 7 0 
__ £205 16 0 £205 16 O 
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£ a. ¢ £ 4 
Capital Account . 15,202 0 11 Investments (at cost): 
£5,965 5s. 10d. 34% War Stock . ‘ - 5,965- $j 
£4,500 3% Savings Bonds (1960-70) 4,500 0 
£1,867 Os. ‘Od. British Electricity 3% Stock (1974-77) 1,736 15 
£1, ‘000 Bristol Corporation 34% Stock (1961-66) . 1,000 90 
£1,000 Coventry Corporation. 4 % Stock (1960-64) 1,000 0 
£1,000 Paisley Corporation 34% Stock (1958-60) . 1,000 0 
£15,202 0 11 £15,202 01) 
——___—— -—qa 
INCOME ACCOUNT 
se £ =a 
To Amount paid to Scholar 455 0 0 By Balance (as per last snnviunes 372 79 
», Balance carried to Balance Sheet 412 2 4 », Interest received 494 14 7 
£867 2 4 £867 2 4 
JOHN DOUGLAS KNIGHT AND ELIZABETH DUNCAN KNIGHT FUND 
S &:¢4 £ oa 
Capital Account 980 2 9 Investments (transferred): 
£333 6s. 8d. 3% Savings Bonds (1960-70) 333 6 8 
£624 9s. 6d. 34% Conversion Stock ‘ 624 9 6 
Cash 2 ee 7 
£980 2 9 £980 2 9 
INCOME ACCOUNT 
. eo a8 a 
To Amount paid to Scholar 3 0 «0 By Balance (as per last Account) 49 5 0 
,, Balance carried to Balance Sheet ms 2 «0 ,, Interest received : 31 17 0 
£81 2 0 £81 2 0 
SIR EDWARD MANVILLE SCHOLARSHIP FUND 
: £ , £ s@ 
Capital Account 5,000 0 0 Investment (at cost): 
£5,000 3% Savings Bonds (1955-65) 5,000 0 0 
£5,000 0 0 £5,000 0 0 
INCOME ACCOUNT 
. s, @. £ a 
To Balance (as per last Account) 20 4 4 By Interest received 150 0 0 
», Amount paid to Scholars 187 10 0 ,, Balance carried to Balance Sheet 57 14 4 
£207 14 4 £207 14 4 
HENRY NIMMO PREMIUM FUND 
. Ss sé £ a= 
Capital Account 150 0 0 Investment (at cost): 
£253 8s. 11d. 24°% Treasury Stock (1975 or after). 150 0 0 
£150 0 0 £150 0 0 
INCOME ACCOUNT 
; C.- £s. 4 
To Premium Award 10 0 O By Interest received. : 6 6 8 
» Lransfer to Premiums Account . 3 13 4 
£10 0 O £10 0 0 
— ———— 
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£ oa ri ea & «4 
"| Capital Account 500 0 O Investment (at cost): 
965-5 19 £564 Is. 3d. British sed 4t% Guaranteed 
Stock (1974-79) . eo 6 
sam 0 0 
,736 15 | 
000 0 0 £500 0 O £500 Oo 0 
‘000 : 4 INCOME ACCOUNT 
—_——. £ «4.4 £ -. & 
.202 0 11} To Balance carried to Balance Sheet 35 19 O By Balance (as per last Account) 1119 8 
es » Interest received $ 23 19 4 
£35 19 O £35 19 0 
£ s d OO t—t—S 
372 7 9|PAGE PRIZE FUND 
494 147 £ sd. a4 
867 2 4 Capital Account 100 19 5 Investments (at cost): 
— £50 34% War Stock , F 50 19 5§ 
£56 4s. Sd. British faeaiied 7% Guaranteed Stock 
(1968-73) 00 
£100 19 5 £100 19 5 
“£4 | INCOME ACCOUNT 
ce é, .: € 
333 6 § | To Award of Prize . : ; a By Balance (as per last sehen 28 4 
624 9 6| ,, Balance carried to Balance Sheet : : 012 0 », Interest received 3 8 8 
22 7 
£517 0 £517 0 
980 2 9) aeeeeeeneneameed 
SIR CHARLES A. PARSONS MEMORIAL SCHOLARSHIP 
£ s. dJ INCOME ACCOUNT 
49 5 0 ae ae ae! 
31 17 0} To Amount paid to Scholar : “ : 75 0 0 By Balance brought forward 3 13417 0 
» Balance as per Bank Account . ; : 111 4 6 », Interest received ; 5 . 51 7 6 
£81 2 0 oeeerreneesenneenn 
a £186 4 6 £186 4 6 
Nore.—The Capital of this Fund is invested by the Charity Commission. 
'PAUL SCHOLARSHIP FUND 
£ Ce ’ . « &, e «& 4@ 
Capital Account . 4,000 0 0 Investments (at cost): 
000 0 0 £3,019 3s. 7d. 4% Funding Stock (1999-2004) 3,000 0 O 
£625 4 % Funding Stock (1960-90) 500 0 O 
000 0 0 £562 4s. 7d. British a 3% Guaranteed 
= Stock (1968-73) 00 
‘ ‘ £4,000 0 0 £4,000 0 0 
Ss. re 
150 0 0 
37 14 4 INCOME ACCOUNT eer ie aa 
07 14 4 To Amount paid to Scholars ; 225 0 0 By Balance (as per last ented 238 16 1 
_| » Balance carried to Balance Sheet 161 6 9 ,, Interest received 147 10 8 
£386 6 9 £386 6 9 
SALOMONS SCHOLARSHIP TRUST FUND 
£ sd] £ s.d £ s.d 
08 Capital Account 2,044 15 4 Investment (at cost): 
150 £2,485 10s. 7d. Commonwealth of Australia 3% 
oo Stock (1972-74) . 2,044 15 4 
150 0 0 
iia £2,044 15 4 £2,044 15 4 
INCOME ACCOUNT 
£s.¢ c.-. ~@ & 2.4 
6 6 8 To a paid to Scholars aw & © By Balance (as per last aa ‘ : ‘ 194 16 4 
313 4 lance carried to Balance Sheet 194 7 8 », Interest received ; 4 i 7411 4 
10 0 0 £269 7 8 ; £269 7 8 
——————— 
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SWAN MEMORIAL SCHOLARSHIP FUND R 
© «2: £ 
Capital Account. ; : : . 3,312 15 10 Investments (at cost): al 
£905 10s. 4d. 3% Savings Bonds (1960-70) . 995 Ce 
£1,200 British Electricity 34% Stock (1976-79) . 1,194 4 9] § 
£1,135 175. 94. 34% Conversion Stock (1961 or in 
after) : - 1,123 11 4 
£3, 312 15 10 £3,312 15 10 
m2 ei 
INCOME ACCOUNT It 
S «. ¢. £ gm 
To Amount paid to Scholar ‘ ; 150 0 O By Balance (as per last serene : i . 357 18 7 the 
, Balance carried to Balance Sheet : . men 4 ,», Interest received ; ; - 108 18 6] ise 
£466 17 1 £466 17 1) 
——— — to 
thi 
THORROWGOOD SCHOLARSHIP TRUST FUND the 
£ s. d. £ sa\ ™ 
Capital Account. ; : ; . 1000 0 0 Investment (at cost): bot 
£1,005 Agricultural Mortgage Cees s% as 
Debenture Stock (1959-89) : . 1,000 0 0 ] 
£1,000 0 0 £1,000 0 0] rou 
ee —— | edi 
INCOME ACCOUNT pro 
£ s. d. £ sd 
To Amount paid to Scholars 50 0 O By Balance (as per last Account) . F ‘ 87 19 11} &¢ 
,, Balance carried to Balance Sheet 88 4 11 », Interest received ‘ P ; ‘ 50 5 0} in 
£138 4 11 £138 41 lea 
oliahasiiiaitiniatii P menitien) |COM 
cou 
WAR THANKSGIVING EDUCATION AND RESEARCH FUND (No. 1) by 
cou 
 &£- @. £ fa ; 
Capital Account . : ; : . 1,700 0 O Investment (at cost): 
£2,000 34% War Stock . ; : . 1,700 0 0 the 
" ———} tio 
£1,700_0 0 £1,700 0° 
INCOME ACCOUNT vi 
.. g¢ £ s. dj qua 
To Amount paid to Scholars : , - a 0 © By Balance (as per last Account) 126 5 OF wh 
;, Balance carried to Balance Sheet / ' 71 5 O ;, Interest received ; 70 0 0 wie 
£196 5 0 £196 5 OF stu 
tak 
WILDE BENEVOLENT TRUST FUND sta 
e & <4 £ s.da] are 
Capital Account. , ; : . 3,048 10 2 Investments (at cost): Mi 
£1,397 18s. 6d. British Transport 3% Guaranteed 
Stock (1978-88) 1,744 311} 
£100 London County 23% Consolidated Stock 
(1960-70) . . 101 8 6 
£250 Commonwealth of Australia 3° é Stock (1972- A- 
74 . 20 aa DU 
£500 34% War Stock . 501 9 3) DUE 
£381 15s. 1d. 4% Funding Stock (1960-90) . 300 0 0} hay 
£200 34% Conversion Stock (1961 or after) . 151 8 6 edu 
£3,048 10 2 £3,048 10 2) 07 
—_——_— - —— =! can 
INCOME ACCOUNT regi 
£ #<¢& £ « @ £34 and 
To Grant authorized : 78 0 O By Balance (as per last Anne : ; 30 6 9) ° 
», Balance—Deposit Account F 42 910 », Interest received : ; 93 6 9] Int 
Tax Recoverable ‘ a 3.8 S 
45 13 6 
a. sll ____ a 
£123 13 6 £123 13 6 Dip 
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Rationalization of Higher National Diploma 
and Higher National Certificate Courses 


in Electrical Engineering 


It is becoming increasingly apparent that the character of 
the work carried out by a professional electrical engineer 
is different from that undertaken by an electrical technician 
and that each needs an education and training appropriate 
to the type of work for which he will be responsible. For 
this reason, the Higher National Diploma (H.N.D.) and 
the Higher National Certificate (H.N.C.) courses can no 
longer continue as a compromise between the needs of 
both, with the result that the technician tends to be regarded 
as one who has failed to attain professional qualification. 

For the professional electrical engineer, the university 
route has in the past been supplemented by part-time 
education, but owing to the increasing demands for 
professional qualification the latter route has become 
excessively arduous. There has been a rapid increase 
in the development of industry-based sandwich courses 
leading to the Dip.Tech.Eng.) qualification, which is 
comparable in standard to an honours degree. These 
courses will not provide the number of engineers needed 
by industry, whose requirements must be met by sandwich 
courses designed to supplement this stream. 

As a result of discussions between representatives o, 
the Ministry of Education and the Council of The Institu- 
tion, it has been agreed that the H.N.D. in electrical 
engineering should be established definitely as professional 
in character, with accepted standards of entry and final 
qualification, to replace the courses of varying standard 
which at present exist. The H.N.C. will continue as a 
widely recognized qualification in its own right; but those 
students who are unable to take advantage of a less- 
arduous route to professional qualification must in future 
take the endorsement subjects at the educationally desirable 
stage of their studies. The full results of the discussions 
are given in the following Statement, issued jointly by the 
Ministry of Education and the Council of The Institution. 





A—Introduction 


DURING the last five years, important developments 
have taken place in the field of electrical engineering 
education. These include the introduction of the Diploma 
in Technology (Engineering); the revision, with a signifi- 
cant raising of the standards required, of the examination 
regulations of The Institution of Electrical Engineers; 
and a great increase in the number of sandwich courses 
in technical colleges. 

Sandwich courses have commonly had as their 
objective the Higher National Diploma, a College 
Diploma, or the Dip.Tech.(Eng.). The Dip.Tech.(Eng.) 
8 outside the scope of this Statement; but many courses 
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designed with it in view have either begun as, or 
finally become, Higher National Diploma or College 
Diploma courses. Schemes have invariably been devised 
with some degree of exemption from the Institution 
Examination in view. 

In a period of transition it was to be expected that 
courses would be submitted with considerable variations 
in standards, and the present situation is in consequence 
somewhat confused. It is considered that conditions are 
now sufficiently stable to justify a fairly precise statement 
of policy on such matters as entry conditions, course 
duration, standards and the degree of exemption likely 
to be accorded by the Council of The Institution, subse- 
quently, in this Statement, called The Institution for short. 

Although the Ministry and The Institution regard it as 
essential that a way should always be left open for the 
very able technician to acquire professional-engineer 
status, it is thought highly desirable that students 
considered capable of becoming professionally qualified 
should, as soon as possible, embark upon a course 
especially designed for this purpose. It is felt that the 
Ordinary National Certificate course provides an 
appropriate basis for selection, and that the Higher 
National Diploma course should be reserved for those 
students whose O.N.C. results indicate a likelihood of 
their being able ultimately to reach the high level now 
required for professional qualification. Alternative entry 
qualifications for equally able candidates direct from 
secondary schools are set out in Section B. 

While it is not proposed to alter the present basic 
structure of the Higher National Certificate course for 
those students who have this qualification as their sole 
objective, The Institution intends at a later date to 
restrict partial exemption from its examination to those 
H.N.C. candidates who have taken the subjects of their 


‘course in a prescribed order (see Section C). 


As nearly all H.N.D. and H.N.C. courses have some 
measure of exemption from the Institution Examination 
as an objective, this point has been considered through- 
out this Statement. It should be emphasized, however, 
that the submission of an H.N.D. or an H.N.C. scheme 
in conformity with the course structure suggested herein 
will not, even when it is approved by the Joint Committee 
for National Certificates and Diplomas in Electrical 
Engineering (England and Wales), guarantee the degree 
of exemption indicated. This will remain a matter for 
separate decision by The Institution, which will consider 
individually each submission. 

Bearing in mind present and prospective developments 
in industry and the changes proposed in the arrange- 
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ments for H.N.D. courses, the Ministry and The Institu- 
tion are agreed in principle on the desirability of pro- 
viding advanced courses for technicians. This matter is 
referred to in Section D, and a further announcement 
will be made as soon as discussions with the other 
interested parties, which are now in progress, are 
complete. 

Details of the modifications now proposed are set out 
in Sections B, C and D; it is hoped that this Statement 
will remove any confusion which now exists. 


B—Higher National Diploma 

H.N.D. schemes submitted for courses starting in 
September 1958 or subsequently should be broadly in 
conformity with the following requirements. Courses 
already approved, or for which approval has been sought 
but not yet given, should be modified if necessary as soon 
as practicable. 


(a) Duration and Standard 


All H.N.D. courses (whether full-time or sandwich) 
should be of three years’ duration, from an S.3. (or 
equivalent) entry as defined in (b) below. Their standard 
should be such as will qualify for exemption from 
Parts I and II of the Institution Examination. 

Some colleges will wish to conduct a four-year course 
from this entry standard, with complete coverage of the 
Institution Examination requirements as the objective. 
It is suggested that this aim may still be achieved by 
means of the three-year H.N.D. course, followed by a 
further one-year course, which might well be recognized 
by the award of a College Diploma. In other cases a 
fourth year specially directed to the industrial require- 
ments of the students might follow the H.N.D. course, 
successes being endorsed on the H.N.D. Where full-time 
study beyond the third year is not practicable, comple- 
tion of the full requirements for professional qualification 
may be achieved by part-time day or evening study at 
courses approved as preparation for the appropriate 
subjects of the Institution Examination. 


(b) Entry Conditions 


Students wishing to enter an H.N.D. course must either 
(i) have qualified for the O.N.C. (or O.N.D.) in Electrical 


Engineering with ‘credit’ standard, i.e. at least 50% in ~ 


each assessed subject at the same examination. (A student 
who fails to obtain ‘credit’ standard at the first attempt 
must, if he wishes to take an H.N.D. course, succeed at 
the second); or (ii) have passed the General Certificate 
of Education examination in five subjects, two of which 
must be Mathematics and Physics, one of these two 
having been passed at advanced level and the other 
having been studied to the same level. (Colleges accepting 
students into the same first year with these two different 
entry standards will be required to indicate how the first 
year’s programme is adapted to meet the different needs 
of the students.) 

Some colleges at present recruit for H.N.D. courses at 
post-S.2 level. Where industry desires this arrangement, 
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it would clearly be a retrograde step to require part-time 
education to continue to S.3 in order to enable students 
to fulfil the entry requirement (5)(i). It is therefore 
proposed that a post-S.2 full-time or sandwich course 
session should be regarded as a preliminary course, at 
the end of which the students shall be required to pags 
S.3 standard papers at ‘credit’ level. It is desirable that 
students should take the English examination at this 
stage. An Ordinary National Certificate will be awarded 
to students who, having previously passed an S.2 course, 
are successful in this preliminary year also. Colleges 
submitting an application for approval of a scheme of 
this kind should provide full details of the preliminary 
year, as well as of the three-year H.N.D. course which 
follows it. 


C—Higher National Certificate 


Under the present arrangements, a student who wishes 
to attain professional status after gaining the H.N.C. 
often has to take, after the H.N.C. course, certain 
subjects which from the educational point of view would 
have come much more appropriately at an earlier stage. 
With a view to remedying this defect, The Institution 
will not consider for exemption purposes any candidate 
awarded the O.N.C. after 1959 who has not satisfied its 
requirements in the Part I subjects of Heat, Light and 
Sound and Applied Mechanics before entering the A.2 
year of his H.N.C. course. Preferably, this requirement 
should be met before beginning the H.N.C. course at all; 
but as a compromise The Institution has agreed to 
consider for exemption candidates who pass these 
subjects at the A.1 stage. To enable this to be done, the 
Joint Committee have agreed to the inclusion of one (but 
not both) of these subjects as main subjects in the A.l 
year, the other subject, if not already obtained, being 
taken as an optional extra at the same time as the three 
A.1 subjects. 

While this change will not affect H.N.C. schemes 
devised without Institution Examination exemption in 
mind, it may materially alter the structure of those 
courses which aim to provide a way to ultimate pro- 
fessional status. The following illustrations may be 
helpful to colleges in working out new arrangements. It 
is emphasized that these are merely examples. The Joint 
Committee will be very willing to consider any alternative 
suggestions for approval for H.N.C. purposes; and, 
provided that they conform to the requirement stated in 
the first paragraph of this Section, The Institution will be 
prepared to examine them with a view to partial 
exemption from the Institution Examination. 

In considering these examples, it should be remembered 
that a candidate who, up to the present, has passed, with 


the necessary ‘credits’, the bare O.N.C. and H.N.C.. 


subjects finds himself deficient of the following subjects 
for complete fulfilment of The Institution’s requirements. 
(The figures in brackets indicate the absolute minimum 
duration of the study still required, in sessions, consisting 
of one evening per week, or its equivalent. The sessions 
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envisaged are full ones, and colleges are advised not to 
plan their schemes on a minimum basis throughout.) 


*Heat, Light and Sound (1—following adequate prepara- 
tion) 

*Applied Mechanics (1) or Mathematics (1) 

*English (1) 

Engineering Physics (2) or Thermodynamics (2) 

Part III Advanced Electrical Engineering (14) 

Part III Selected subject A (14) 

Part III Selected subject B (14) 


The three subjects marked * are of about S.3 standard, 
and the basic principle of the following schemes is that 
they should be taken at, or immediately following, that 
stage. 

The periods of study indicated for Part III subjects 
are based on the present H.N.C. pattern, which includes 
two electrical subjects in each year. It will be seen that 
several of the following schemes reduce the total number 
of electrical subjects to three. This may involve studying 
dectrical subjects at the Part III level for longer than the 
minimum periods indicated above. Whether or not The 
Institution will require this will depend on the standard 
of the course as a whole and on the nature of the work 
in, and the hours devoted to, the three electrical subjects 
in the H.N.C. course. 

In planning schemes, principals of technical colleges 
may like to know that the Joint Committee expects: 


(1) a minimum of three electrical subjects in the two 
years of the course 

(2) a minimum of two electrical subjects in the A.2 year 

(3) the inclusion of Mathematics in the A.1 year 

(4) that no more than one subject at S.3 standard be 
included in the H.N.C., and that such a subject be 
in the A.1 year. 


Examples of Acceptable Schemes 
Scheme 1 
Entry—O.N.C., with no endorsements. 


A.l Mathematics I; Electrical Technology I; special . 


electrical subject (or Applied Mechanics). 
A2 Electrical Technology II; special electrical subject; 
second special electrical subject. 


Successful students will obtain an H.N.C. without any 
degree of exemption from the Institution Examination. 
Note that Applied Mechanics is in the A.1 and not the 
A2 year, as is now common. This has nothing to do with 
aemption but is a change considered educationally 
itsirable, as it is felt that the A.2 year is no place for an 
§3-standard subject. 


Scheme 2 
Entry—O.N.C. with ‘credits’, but with no endorsement. 


84 Applied Mechanics; Heat, Light and Soundt; 
English (G.C.E. ‘O’ level, or Part I Examination 
up to 1960). 

1 To be endorsed on the O.N.C. 
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A.1 Mathematics I; Electrical Technology I; Engi- 
neering Physics I or Thermodynamics I. 

A.2 Electrical Technology II; Special electrical subject; 
either Mathematics II or Engineering Physics II or 
Thermodynamics II (choice dependent on A.1 
subject). 


H.N.C.’s will be awarded to successful students. Those 
with ‘credits’ in two electrical subjects and Mathe- 
matics II may take subsequent studies as follows: 


A.3 Engineering Physics II or Thermodynamics II, and 
Advanced Electrical Engineering I and II. 
A.4 Selected Part-III subjects A and B. 


Successful students could be exempt from Parts I and II 
of the Institution Examination, and their work could be 
recognized as a course in preparation for Part III. 
Students who had passed in English at or before the 
S.3 stage could substitute Mathematics A.1 for this 
subject in §.4, take Mathematics A.2 in the A.1 year, 
and thus lighten their post-A.2 studies. 


Scheme 3 


Entry—O.N.C. with ‘credits’, and endorsements in Heat, 
Light and Sound and Applied Mechanics. 


A.1, A.2, A.3 and A.4 years as in Scheme 2. One compli- 
cation is that if the student has not passed English he 
must take it as an additional subject in the A.1 or A.2 
years. He is required to pass it before taking Part III 
examinations. 


Scheme 4 


Entry—O.N.C. with ‘credits’, and endorsements in either 
Heat, Light and Sound or Applied Mechanics. 


A.1 Mathematics I; Electrical Technology I; Applied 
Mechanics or Heat, Light and Sound. 

A.2 Electrical Technology II; Special electrical subject; 
Mathematics II or Engineering Physics I or 
Thermodynamics I or second special electrical 
subject. 


H.N.C.’s will be awarded to successful students. A further 
three normal sessions of part-time study will then be 
needed to cover the remaining requirements of Parts II 
and III of the Institution Examination. 


Scheme 5 


Entry—O.N.C. with ‘credits’ but no endorsements, 
students attending an H.N.C. course by day and able to 
attend in addition for one evening a week. 


A.1 Mathematics I; Electrical Technology I; Heat, 
Light and Sound and Applied Mechanics, one 
being taken as a main subject and the other as an 
O.N.C. endorsement. 

t In all cases, courses must be approved by The Institution for exemption from 


the subjects of Parts I and II or in preparation for the subjects of Part III of its 
Examination 





A.2 Electrical Technology II; Special electrical subject; 
Mathematics II or Engineering Physics I or 
Thermodynamics I; English or, if this has already 
been taken, Mathematics II or Engineering 
Physics I or Thermodynamics I taken additionally 
as an H.N.C. endorsement. 


H.N.C.’s will be awarded to successful students. Those 
with ‘credits’ in two electrical subjects and Mathe- 
matics II may take subsequent studies as follows: 


A.3_ Engineering Physics I or Thermodynamics I, if this 
was not passed in the A.2 year; Engineering 
Physics II or Thermodynamics II; Advanced 
Electrical Engineering. If Engineering Physics I 
or Thermodynamics I has been passed in the A.2 
year, substitute selected Part III subject A. 

A.4 Advanced Electrical Engineering and selected 
Part-II subjects A and B. 


D—Advanced Technicians’ Courses 


The Ministry and The Institution consider tha 
opportunities for further study over and above those 
which already exist ought to be provided for those 
students who have passed O.N.C. (or O.N.D.) without 
attaining ‘credit’ standard, and for selected students 
who have passed the City and Guilds of London Instj. 
tute’s final examination for the Electrical Techniciang 
Certificate. They have particularly in mind the need for 
sandwich courses which, they think, should be of two 
years’ duration and more practical in approach than 
courses leading to the H.N.D. Their suggestions, 
including administrative arrangements and nomencla- 
ture, are under discussion between the Ministry, The 
Institution and the other interests concerned; and 4 
further announcement will be made as soon as possible, 
The position of successful students in reiation to The 
Institution’s requirements is also under consideration. 





Mr. Speirs Looks Back 


Recently, Mr. C. W. Speirs, J.P., F.Inst.P., F.C.G.I., a member of The 
Institution for 61 years, was prevailed upon by some of his friends to write 
some short reminiscences. He has set down some vivid, amusing recollections 
of his early life and career, and with his permission we have reproduced a 
few of these here. In introducing his reminiscences, Mr. Speirs writes: 
‘Those members who are over fourscore years will know that their memory 
for special things that happened seventy-odd years ago is often quite clear, 
while they forget those things that happened last week.’ An article on the 
Chesters Estate, for which Mr. Speirs gave the land, appeared in the June 


issue of the Journal. 


LAST year there was an article in Electrical Engineering* 
stating that a Mr. Bose in 1743 amused himself by 
charging pretty girls with electricity, so that they could 
dare men to kiss them and receive the reward of a shock 
that ‘broke their teeth’. This brought back to me memo- 
ries of much the same thing which happened in 1884. 
My father, who was an Ayrshire man, was at Glasgow 
University with Lord Kelvin, and he was very interested 
in anything to do with electricity. He had a Wimshurst 
machine and dozens of what I called the toys that 
worked with it... . There was an old lady whom I did not 
like and who would insist on kissing me. I remember, 
when we had a party, fixing up the Wimshurst machine, 
worked by my father’s groom and connected to a 
battery of Leyden jars under a stool with glass legs. 
I wore an old silk dress of my mother’s which covered 
me and the stool. The groom kept the jars charged and 
when the old lady came to kiss me she received rather a 
violent shock. I shall not mention the shock I received 
from my father later. 


* July 1957 
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Swan, the inventor of the electric lamp, was a partner 
in a firm of wholesale chemists. He supplied my father 
with drugs, and he took me down to Newcastle to see the 
first building in this, or in any other country, lit by 
incandescent electric lamps. I must have been then only 
about seven or eight years of age, and probably the fact 
that I stayed in an hotel for the night for the first time left 
more impression on my mind than the new electric lamp. 
I do remember, however, that when the gas was turned 
down and the electric lamps were lit, there was a general 
expression of surprise from the audience. I also remember 
that the lights went up and down. Years later, when 
Swan was our President, as a member of The Institution 
I had a short conversation with him. He reminded me 
that in those days there had been no high-speed engine 
suitable for driving dynamos. His dynamo had beet 
driven by a traction engine used for drawing a threshing 
machine from farm to farm and, of course, controlled 
by the usual set of ball governors. He explained to me 
that if, by chance, the speed of the engine had increased 
to any extent it might have burnt out all the lamps that 
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taken him months to make, so that he had shut off 

e steam as much as possible and the engine ‘hunted’ 
ince there was not enough steam to maintain it at a 
ponstant speed. 


* * cs 


There were a few things of interest while I was a pupil 
if Parsons at their Heaton Works. I was on the test bed 
when Professor Ewing made his tests and reports on the 
frst turbine plant supplied to Germany. I was also in 
the turbine room where the turbines for the Turbinia 
were being made; in fact I did most of the blading on 
one rotor... . 

Sir Charles Parsons was also making searchlights 
and had a special process for shaping the big glass 
telectors. I remember getting into trouble one evening 
when we were testing the searchlight: the main line from 
Edinburgh passed the works and we had the beam from 
the light going straight along the line, which blinded an 
engine driver, and he had to pull up his train. 

Newcastle then had two very good theatres, the Royal 
and the Tyne. The Tyne was run by Augustus Harris, 
who also ran Drury Lane in London. One Christmas, 
Parsons had a contract for electric light on the Tyne 
Theatre stage, and the various pupils took it in turn to 
look after the plant. There was one scene in which the 
chorus had about ten or twelve electric lamps all over 
their bodies and made contact by pushing their wands 
into a plug on the stage. The body wiring was always 
gving trouble. I am afraid that took away all the 
glamour of the stage for most of us. 

* * oa 


In 1894 on the 3rd November, I was airborne in a 
biplane driven by a steam engine. When I say this, people 
atfirst do not believe me. It was not a free flight, for the 
plane had four wheels which ran on a set of rails but 
there was another set of guard rails above, which 
prevented the machine from rising in the air. The rails 
were only about a half-mile long; and if I remember 
correctly there were instruments which indicated the 
upward pressure exerted on each of the wheels, from 
which could be calculated the effect, not only on the 
lifting of the wings but also on the steering. 

This experience was during my years at the Central 
Technical College; Professor Unwin had taken some of 
the third-year students to see various things built by 
Hiram Maxim. Maxim had a big estate in Kent, where he 
also showed off his guns. There was a small privet hedge 
ina chalk pit, and he was able to cut off half an inch of 
the hedge with the bullets from a gun. 

oe *” *” 


Sir Charles Parsons was probably the greatest engineer 
of the century, a Senior Wrangler at Cambridge. On my 
journeys to Newcastle I often passed a small cottage in 
which George Stephenson was born; I understand that 
te could neither read nor write until quite late in life, 
and yet we all know what a wonderful man he was. How 
‘al We assess education when we have two brilliant men, 
whe with the highest education and one with practically 
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none? I have a feeling that if Stephenson had been a 
Senior Wrangler he would not have produced the 
locomotive. There is a story that a verger was discharged 
by his vicar because he could not read or write and was 
asked many years later when he had made a fortune, 
“What would you have become if only you could read 
and write?’ His reply was, ‘I should have been a verger’. 





ART — SCIENCE 


HOw far out of tune should violinists play in a symphony 
orchestra ? 

This paradoxical question, among others, will be 
studied scientifically at the Massachusetts Institute of 
Technology under an $80000 grant made by the National 
Association of Music Merchants for research in musical 
acoustics. 

‘If all the violinists in an orchestra played the same 
note in exactly the same way, the sound would be that 
of a single violin amplified’, explained Dr. Melville Clark, 
chairman of the committee directing the research. ‘Of 
course they must play very close together in order to 
produce good music, but they play just far enough 
apart—in pitch and timing—to achieve a richness, an 
aliveness, which they would not have if they were 
playing precisely alike.’ 

This minute variation, which no musician could 
measure by ear, makes a great deal of difference to the 
sound of instruments. In the laboratory it will be possible 
to make exact measurements of such elements, which 
should both lead to discovery of the factors of basic 
importance in musical tones and enable the makers of 
musical instruments to improve them and perhaps even 
invent new kinds of instruments. The work may also 
prove of help to musicians and to the designers of 
concert halls. 

The research will be supervised by a committee 
consisting of Dr. Clark, Assistant Professor of Nuclear 
Engineering, Dr. Malcolm W. P. Strandberg, Associate 
Professor of Physics, and Dr. William M. Siebert, 
Assistant Professor of Electrical Engineering—all 
three having an avocational interest in music. 

The research will be divided into an analytical phase, 
where elements of a musical tone will be identified and 
measured, and a synthesis phase, where the significance 
of these elements will be assessed by determining how 
much an element can be altered before the alteration 
is heard. 

Is a musical instrument creating a tone identified by 
the first part of the tone during which it is increasing, 
the middle part during which it is constant, or by the 
last part during which it is decreasing? 

Is a choral tone simply the superposition of a large 
number of very slightly mistuned notes, or is its 
characteristic feature the slightly different times at which 
the note is sounded? These are some of the things it is 
hoped to learn about. 
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On the following pages are some brief review articles based on, and written by the authors of, current Institution °°“ 
papers. The authors have been asked to make these articles, so far as possible, interesting and of appeal tol!” 4?” 
electrical engineers who have no specialized knowledge of the subjects, and the content of the articles is not/"°° 
necessarily confined to the subject-matter of the original papers. ve 


Measurement of Generator Rotor 
Angle 


A short review of a Measurement and Control Section 
paper (No. 2602) entitled ‘A Method of Measuring and 
Displaying Generator Rotor Angle’, by J. N. Prewett, 
M.A., Graduate. The paper was published individually in 
April 1958, and it will be republished in Part A of the 
Proceedings. The author is at the Central Electricity 
Research Laboratories. 


THE GENERATOR STABILITY TESTS CARRIED OUT AT CLIFF 
Quay generating station in 1956 required a record of 
generator rotor angle which would be available imme- 
diately after each test. This was to assist the person in 
charge to make a rapid assessment of that test. The 
measurement was made for the period immediately 
following, but not during, the application of a system 
fault. 

An oscillographic record was not suitable because of 
the time required to develop the film, and so a 4-channel 
pen recorder (as developed for electro-encephalographic 
work) was used. 

The relationship between pen deflection and rotor 
angle may follow either a sinusoidal, triangular or 
sawtooth form. The triangular law (linear increase of 
deflection between 0° and 180°, followed by linear 
decrease from 180° to 360°) was selected because it makes 
only moderate demands on the speed of response of the 
pen movement and gives a deflection sensitivity (mea- 
sured in degrees per centimetre) for a given maximum 
pen movement which is twice as great as for the sawtooth 
law. Although there are two values of rotor angle for 
all pen positions, the ambiguity can be resolved because 
rotor angles between 150° and 350° are almost invariably 
unstable. 

There are many methods of obtaining a measurement 
of generator rotor angle by comparing an electrical 
signal derived from the instantaneous angular position 
of the rotor with a reference signal derived from the 
generator voltage transformer or from any other point 
on the station system. The angular position of the rotor 
was obtained by painting one-half of the rotor shaft matt 
black and polishing the other half. A light beam reflected 
from the rotating shaft modulated a photo-electric cell 
whose output current was a 50c/s square wave. The cell 
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Ny 
output and the reference voltage operated a phase-blternz 
sensitive detector whose output was filtered and amplified when : 
to operate the recorder. cal 

A copy of a rotor-angle recording taken during the 
tests is shown in Fig. 1. During the first 1-2sec 
rotor angle increased by one revolution and contin 
to increase to 140° (at E). It then swung back to —7fq 
(at G.) Thereafter the amplitude of rotor-angle oscillation)” 
decreased. It is easy to distinguish between points wher 
the discriminator output changed sense (at C, D, FandH)iy | 
and the slower changes of direction (at E, G, J and K) 
due to rotor-angle oscillation. 

The over-all accuracy of the system under steady. 



















180 
é 


= ae 
A 

LN 
ts 


-60 } 


— 
nN 
oO 








Rotor angle, deg 
bez] 
Oo 


Dia 


























0 1 


1 Copy of a rotor-angle recording showing pole-slipping and ltw 
rotor-angle oscillation 





and transient conditions, as compared with a strobe 
scopic method of rotor-angle measurement, was found 
to be +6°. 

Initially the recorder was in a test van remote frompact 
the power-station control room. During the tests it ‘was,PIC 
found that the instruments on the generator contrdl tor 
panels oscillated so violently after a transient fault that plutte 
it was difficult to tell whether stability was being retained. | 
As a result the recorder was installed in the control roompltor 
for the remainder of the tests and used as the sole 
criterion of generator stability.  621.317.373: 621.311.153.016 
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Rotor Angle by Stroboscope 


{4 short review of a Measurement and Control Section 
yper (No. 2576), entitled ‘Generator Rotor Angle 
Measurement by Stroboscopic Means’, by E. B. Powell, 
MILC.E., M.I.Mech.E., Member, and M. E. Harper, 
tution ssociate Member. The paper was published individually 

in April 1958, and it will be republished in Part A of the 
peal 0 oceedings. The authors are with the Central Electricity 

not Generating Board (London Division). 


STROBOSCOPIC OBSERVATION OF THE MOVEMENT OF 
phase-blternator rotors was applied originally by the authors 
nplified when studying the behaviour of machines to ascertain 
e cause of erratic operation. The method adopted was 





Original form of equipment used for measuring the generator 
rotor angle 













paint a narrow white band about #in. wide on the 
haft or coupling of the set and to illuminate it at every 
cle with a stroboscopic lamp whose duration of 
umination was of the order of 2-3 microsec. By this 
ns the movement of the shaft in sympathy with small 
variations was easily detected. 





ion of rotor oscillations was not always completely 
lisfactory, and it was decided to try to record the 
oboscopic image on a ciné film. The equipment shown 
Fig. 1 was accordingly built, incorporating an ordinary 
camera driven by a synchronous motor at 50 frames 
t second. After several successful transient stability 
ts had been carried out, certain modifications were 
e. For example, in order to photograph the strobo- 
pic image it was necessary to ensure that the driving 
otor was correctly synchronized so that the camera 
ult that flutter was open when the stroboscopic flash equipment 
stained. P48 triggered off. The rotors of small synchronous 
91 roomf0tors, however, have no controlled polarity, so it was 
he solepossible for them to pull into synchronism 180° out of 
153,016.35 pase, 
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This difficulty was overcome, in the first instance, 


by switching the motor in and out by hand until it pulled 
into step correctly, synchronism being observed strobo- 
scopically by a white spot painted on the motor shaft. 


tw 


ROTOR MOVEMENT, ELECTRICAL DEG 
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Typical angle|time curve obtained from a film taken during 
a 3-phase fault 


Machine running at full load 
Fault duration 0-32 sec 





To improve on this rather crude method, a special 
synchronizing equipment, based on advice kindly given 
by the British Rayon Research Association, was incor- 


3 





Final form of measuring equipment 





porated. This ensured correct synchronism in less 
than 2 sec. 


As a further improvement, a 12in. disc covered with 
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special light-reflecting material was fixed to the end 
of the shaft. It was this equipment which was used 
during the tests at Cliff Quay. The analysis of the film 
taken during one of the 3-phase short-circuit tests is 
shown in Fig. 2. 

Fig. 3 shows the equipment in its final form, being 
used in this instance to record the rotor movement from 
a light-reflecting tape fastened round the periphery of 
the shaft. 621.317.772 : 621.311.153.016.35 


London’s Electricity Supply 


A short review of a Supply Section paper (No. 2445) 
entitled ‘The Generation of Electricity in the London Area’, 
by H. V. Pugh, M.I.Mech.E., Member. The paper was 
published individually in November 1957, and it will be 
republished in Part A of the Proceedings. The author was 
formerly with the Central Electricity Authority. 


IT IS INTERESTING TO NOTE THAT FROM THE TIME OF 
nationalization till the end of 1956 about one-fifth of the 
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electrical energy produced in England and Wales was 
supplied by the London Generating Division of the 
C.E.A. 
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On Vesting Day, thirty power stations, with a tof For 
installed capacity of 2698 MW, were taken over from thden s 
former undertakings. Of these stations, nineteen (maig op | 
older and smaller ones) had a total capacity of 963 MWhyessu 
and of the eleven others, Battersea (345 MW), Barkingoiler: 
‘B’ (303-5 MW) and Fulham (300 MW) were the largest|,hove 
The generating plant—particularly the boilers—presentegnevite 
a panorama of the steady advance in design and knowhihe ne 
ledge since the turn of the century, some units having beegpunke 
in service for nearly fifty years. and B 

The majority of the boilers were equipped with chainlisstall 
grate stokers. There were a few burning pulverizedthese 
fuel, but this method of firing had not been installed ogof the 
a unit since 1931, and before that (with the exception ofpyrnt. 
Barking ‘A’) only on a few units of an experiment The 
nature. The retort stoker was used frequently on thi7pilli 
larger boilers, the nine 312-375 klb/h units at Battersediy Lo 
ash, p 
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2 Maximum output capacity and plant avaiiability slatlor 


Total height of each column gives maximum output capacity good ¢ 
shaded portion gives available capacity, and the figures in th¥these « 
unshaded portion give the percentage loss of output capacity. Ti lant | 
graph is based on the figures for January of each year p nt 
tvenin 


nee rising 


._ | Necess: 
and the eight 260 klb/h units at Fulham being outstanding), 
examples. nC 
Steam pressure and final temperature had reach o, 
650 1b/in.2 and 850° F, with two exceptions at Batters)... 1 
and Taylor’s Lane, where boilers installed at typi 
beginning of the war operated at 1400 1b/in.” and 960°F{ 4, «, 
Under the 1926 Act the Central Electricity rating 
directed the provision of new generating plant, and a 
Vesting Day many of the undertakings had plans f is effe 
plant extensions and the building of new stations. 1M»), 
London Division took over the responsibility for # chargi 
new work, which amounted to 1162 MW, of w Spite ¢ 
about 700 MW was engineered by consultants. have t¢ 
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h a tot For a good deal of this plant the steam conditions had 
from yen stepped up to 9001b/in.2 and 900° F at the turbine 
1 (mainkjop valve, while at Battersea the use of the higher 
963 MW sure and temperature was extended. The size of the 
Barkingoilers was increased, the majority being 300klb/h and 
e largest|;bove, and the use of pulverized-fuel firing was both 
resentedinevitable and necessary. The only exception to this was 
d knowihe new Bankside station, which was designed to burn 
ving beeqpunker-grade fuel oil. Owing to the vicinity of Battersea 
wd Bankside to ancient buildings, it was decided to 

th chainjinstall flue-gas washing to remove the sulphur dioxide. 
ulverizedThese plants have been successful in removing up to 90% 
talled off the sulphur, but only at a cost of 10s. per ton of fuel 
=ption ofpurnt. 
rimental The fuel consumption in the London Division is about 
/ On tha7 million tons per annum, and 69 % of the fuel is delivered 
Battersegi9 London by ship. The disposal of pulverized-fuel fly 
ish, particularly from the London stations, is expensive, 
“7 | §«|und all over the country the Divisions have been experi- 
TT] || Tjmenting to find uses for it. Recently a plant has been 
| | | ||built at Battersea power station for sintering fly ash and 
TT TTT oonverting it into valuable light-weight aggregate. 
| After Vesting Day the C.E.A. authorized a further 
| s0MW of new plant, and Fig. 1 indicates the yearly 
| Jtotals projected for the future. 
| | With an installed capacity of 4000 MW in the stations 
ofthe London Division, plant maintenance has necessarily 
_}been given special attention, and there has been careful 
| co-ordination of planned outages to reduce the period 
| frequired each summer for the work to be done, with the 
| | | | faim of having full capacity available for the winter peak 
|| i{}demands in the months of December, January and 
||} February. Fig. 2 shows the steady improvement in the 
|_| Heduction of plant outage during the winter. In the last 
wo years most of the plant out of commission has been 
that which has broken down or which has been under- 
going repairs at manufacturers’ works. 
56 197) The 275kV Grid will make available in the South of 
England power generated in the new large generating 
stations on or near the coalfields. This will result in a 
iyjg00d deal of the southern base load being transferred to 
these stations with their lower fuel costs, and most of the 
plant in London will be shut down each night after the 
evening demand declines. It is estimated that to meet the 
rising demand each morning during the winter it will be 
. | lecessary to bring plant on load in London at the rate of 
X00MW per hour. Considerable research has therefore 
ben carried out on the quick starting of turbo-alternators 
ind on quick steam raising in boilers. Innumerable tests 
lave been made, and a procedure has been adopted by 
which a 60 MW set operating at 900Ib/in.2 and 900°F 
can safely be run up to speed and loaded to maximum 
tating in 30 min. 

The interconnection of all the more important stations 
S effected by an extensive underground cable system at 
1'2kV and 66kV, plus cables at lower voltage. The 
4 harging current for these cables is considerable, and in 
pite of the use of shunt reactors many of the alternators 
have to be capable of operating steadily at a leading power 
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factor. Stability diagrams are therefore provided to 
assist the station staff. 

The 275kV Grid will, when ultimately developed, 
encircle the London area with connections at 132 kV into 
the London transmission system. These will be by cable, 
since the use of overhead transmission is difficult owing 
to the built-up nature of the whole area. For example, 
along the 132kV double-circuit line from Brunswick 
Wharf to Brimsdown, which traverses the industrial 
East End of London, there are seventy-four transmission 
towers in 12-6 route-miles, but only seven are of the 
straight-line type and all but two are fitted with extensions. 

The short-circuit rating of the original 132 kV switch- 
gear had to be increased to 2500 MVA, and all new 
equipment brought into service since 1952 has a breaking 
capacity of 3500 MVA. It has also been necessary to 
up-rate a good deal of the 66 kV switchgear to a breaking 
capacity of 2500 MVA. 621,311.11 


Power-System Phase-Angle 
Measurements 


A short review of a Measurement and Control Section 
paper (No. 2598) with the above title, by F. Moran, 
M.Sc., A.Inst.P. The paper was published individually in 
April 1958, and it will be republished in Part A of the 
Proceedings. The author is at the Central Electricity 
Research Laboratories. 


THE PURPOSE AND RESULTS OF THE GENERATOR STABILITY 
tests carried out at Cliff Quay generating station have 
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been described in two recent papers.* It will be recalled 
that in these tests the behaviour of a generator connected 


* BUSEMANN, F., and Casson, W.: ‘Results of Full-Scale Stability Tests on the 
British 132kV Grid System’, Proceedings LE.E., Paper No, 2575 S, February 1958 
105 A) 
ta F. H., Mitts, E., and Norris, N. D.: ‘Organization for Large-Scale 
Grid System Tests’, ibid., Paper No. 2559 S, February 1958 (105 A) 
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to an infinite busbar through a large reactance was 
studied, the reactance being a loop of 132kV line and 
the infinite busbar being the black busbar at Cliff Quay, 
which carried the remainder of the station plant and the 
lines connecting the station to the main system. This 
busbar would not, of course, act as a truly infinite 
busbar and would reflect (as phase-angle variations with 
respect to the main system) the varying loads thrown 
upon it by the swinging of the rotor of the test generator. 
The effect would be most marked if pole-slipping took 
place. 

It was decided to record the phase variations of this 
busbar, and the paper describes the method used. The 


Clitt Quay / Leatherhead phase difference, deg, 





Hours, B.S,T. 


2 Phase variations of system busbar voltage at Cliff Quay 
following application of 3-phase fault to test busbar 





busbar phase angle, measured with respect to the 
Leatherhead 132kV substation busbars was recorded, 
the Cliff Quay voltage being transmitted to Leatherhead 
over a telephone line (Fig. 1). A phase-angle recorder 
was developed for the purpose, with a range suitable to 
the phase variations (estimated beforehand at about 
+10° but in fact only about half this value) and with a 
fast enough response to be able to follow them. The 
recorder was also required to be insensitive to fluctuations 
in the amplitude of the voltages being compared. An 
example of a recording is given in Fig. 2, which shows 
the phase variations following the application of a 
3-phase fault to the test busbar. 621.317.772 : 621.311.153.016.35 


390 


Operational Experience 
at Galder Hall 


A short review of a Supply Section paper (No. 2594) with 


the above title, by K. L. Stretch, M.A., Associate Member. P 


The paper was published individually in April 1958, and it 
will be republished in Part A of the Proceedings. Th 
author is with the National Coal Board, and was formerly 
with the U.K.A.E.A. Industrial Group, Calder Hall. — 


THE FIRST SECTION OF CALDER HALL WAS TAKEN OVER By 
the operations staff on the 19th May 1956. The team ty 
run the station had been built up during the previous 
two years so that it could get acquainted with the plant 
and carry out the inspection and control of clean condi- 
tions, as the standards are considerably higher than with 
conventional plant, and failure to maintain them would 
have been wellnigh impossible to correct at a late 
stage. 























To enable the station to be commissioned quickly and 
safely, the operations staff had formed a series of 
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working parties which reviewed all aspects of the 
commissioning and experimental work. Research and 
design staff were also represented on these parties, and 
together they evolved procedures which would give the 
information needed in the time available. As soon as the 
techniques had been agreed, the operations staff converted 
these ideas into detailed operating instructions. 

The first object of the commissioning programme was 
to obtain a barely critical reactor of cylindrical form t 
enable the basic nuclear parameters of the lattice to & 
determined. To ensure that the charged portion of the 
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™ was reasonably cylindrical, the majority of this first 
stage of charging uranium into the reactor was carried 
out by hand. The charging operations went smoothly, 
so that the first critical reactor was obtained by the 
eening of the 22nd May. At this stage an extensive 
programme of foil irradiation and doubling times was 
carried out to provide the basic information needed for 
the calculation of the nuclear parameters and for trim- 
ming the reactor to its desired operational state. 

When the experimental work had been completed, 
charging was continued. To enable this stage to be 
carried out safely and speedily, it was done by dropping 
steadily increasing numbers of control rods off their 
mechanisms, leaving them permanently in the reactor, 
and carrying out a further series of approaches to 
criticality as the increasing reactivity balanced the 
installed absorber. Fig. 1 shows the traces of this series 
of approaches, the last of which indicates that the fully 
charged reactor was being held just sub-critical with 
32 control rods inserted. 

The control rods were calibrated by first evacuating 
the vessel to the highest vacuum possible, balancing the 
control rods at this point and then repressurizing the 
reactor with air. At suitable stages the rods were again 
rebalanced, so that the loss of reactivity due to intro- 
ducing a measured quantity of nitrogen absorber was 
compared with the gain in reactivity caused by a measured 
withdrawal of the rods. At the intermediate stages 
measurements of the pressure coefficient were obtained 
by doubling times over small pressure differences. 

The information obtained and the calculations from 
the previous experimental work indicated that when 
charged with carbon dioxide the reactor would have 
about 5-6%% excess reactivity initially instead of the 
42% originally calculated. It was therefore decided to 
retrim the reactor to about 4-5% excess reactivity in the 
initial condition by inserting some channels of steel, and 
by reducing the number of control rods to 40. 

Having retrimmed the reactor, an extensive series of 
mechanical tests was carried out to ensure that the 
cooling circuits were mechanically sound and were giving 
the required distribution of gas flow through the reactor. 
When this operation and a full-load blower test had been 
completed, the blow-down of the reactor provided a 
check that a release of gas would not prejudice the 
safety of the works or the surrounding countryside. After 
this the burst-cartridge detection gear was tested and 
calibrated. This is particularly important on reactors 
which recirculate the coolant, since it enables burst car- 
tidges to be rapidly detected and removed before they 
spread contamination throughout the circuit. 

When this testing work had been completed and some 
of the difficulties or defects had been rectified, the reactor 
was heated in preparation for power operation. During 
the first week of August the nuclear power was raised, 
sopping at an early stage to enable safety valves and 
atcuits to be tested and calibrated. As the reactor was 
operating smoothly, passing all its steam to the dump 
condenser, it was taken up to about 130 MW heat load 
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and held there while the operators familiarized themselves 
with the plant under running conditions. As soon as they 
were reasonably familiar with the routine, the associated 
generating equipment was commissioned. The first 
turbo-alternator was paralleled on the evening of the 
27th August, and the second and third were paralleled 
at short intervals afterwards. At this stage there was a 
pause while the plant was prepared for its official opening 
by the Queen on the 17th October 1956. 

After the official opening, the reactor was taken up to 
full power. It was discovered that the poor pattern of 
control rods, which had been concentrated towards the 
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centre, and the excess reactivity which had been left 
installed were causing a bad flux distribution and a low 
thermal efficiency. At the first shut-down the reactivity 
was retrimmed to improve the temperature distribution; 
but this by itself was not enough to give the desired 
increase in efficiency. By now, however, No. 2 reactor 
was ready for commissioning, and so after an intensive 
programme of experimental work a revised pattern of 
control rods was adopted. As these were more uniformly 
distributed over the reactor and the excess reactivity was 
even more finely trimmed, a further improvement in 
flux distribution and thermal efficiency was expected. 
This was obtained; but as the efficiency was still less 
than the design figure it was realized that an improved 
pattern of gas flow within the reactor was needed. 

A full recharge of No. 1 reactor was by then necessary, 
because a modified fuel element was needed to deal with 
the problem of bowing, and during this operation a 
revised gagging pattern was installed. As a result of the 
regagging, retrimming and repatterning of control rods 
on No. | reactor, the efficiency of the reactor was brought 
up to the full design value. Fig. 2 shows a comparison 
between the temperature distribution across the reactor 
in the original and the retrimmed conditions and 
indicates how the thermal efficiency has been improved 
by removing the cold area from the centre of the reactor. 

The work to date shows that the original belief in the 
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feasibility of this type of reactor as a power generator is 
fully justified. Moreover, experience has shown that the 
design was conservative and offers considerable scope 
for further development. The flexibility of the station 
over the top 85 % of its range is considerably higher than 
was expected; it has been found that load changes over 
this region can be effected quickly and smoothly by 
keeping the temperature across the reactor constant and 
by varying the coolant flow to compensate for changes 
in the load. 

The plant has proved safe and easy to operate and 
gives no indication of being more difficult or hazardous 
to control than other industrial processes. The great 
potential power of nuclear reactors means that if badly 
operated they are capable of causing more trouble than 
a normal plant, but with adequate management there is 
no reason why serious faults should occur. 621,311.25 


Medium-Frequency Power from 
Mercury-Arc Inverters 


A short review of a Utilization Section paper (No. 2457) 
entitled ‘The Use of Steel-Tank Mercury-Arc Inverters 
for Generating Medium Frequencies for Induction Heating’, 
by D. L. Smart, B.Sc.Tech., Associate Member, and 
J. J. L. Weaver, Associate Member. The paper was 
published individually in January 1958, and it will be 
republished in Part A of the Proceedings. The authors are 
with the English Electric Co. 


THE INDUCTION METHOD OF HEATING METALS TO FORGING 
or melting temperatures is being used to an increasing 
extent in competition with other processes. In specific 
instances it may offer advantages of ease of control, 
faster heating, better working conditions or increased 
thermal efficiency. The frequencies used range from mains 
frequency, which is effective for heating comparatively 
large sections of material (especially magnetic materials), 
to radio frequencies of the order of 500kc/s, which are 
generated by valve oscillators and are specially useful 
for the surface heating of components for hardening. 

The medium-frequency range of 1-10 kc/s is normally 
generated by motor-generator sets and is used for 
melting and through-heating, where it is not desired to 
take advantage of skin effect but where the size or non- 
magnetic nature of the work-pieces makes low-frequency 
heating ineffective. 

Mercury-arc inverters may also be used for generating 
a range of medium frequencies up to about 2kc/s, 
and the authors describe the design and operation 
of inverters capable of outputs up to 250kW at | ke/s, 
or at reduced ratings but higher frequencies. Com- 
pared with motor-generator sets, inverters have the 
advantages of ease and flexibility of control, higher 
efficiency (80-90% at full load, depending on rating) 
and static operation, to offset their relative unfamiliarity 
and more complicated circuits. 
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The main circuit of the inverter is shown in Fig. 1 and 
consists of three separate 2-anode single-phase inverters, 
each fed from a different supply phase but all working 
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1 Simplified circuit diagram of a medium-frequency inverter 


A . 
into a common single-phase medium-frequency outpat 
transformer. Each supply phase and its associated 
inverter operate for about one-third of a cycle when the 
phase is the most positive. The waveshapes in the 
supply transformer and the effective voltage acting 
maintain the cathode current are thus exactly the 

as if the transformer were connected to a 3+ 
rectifier; this voltage is balanced by the back-e.m.f. off 
inverter circuits. E 

The operation of the inverter circuit is the 
that of an inverter feeding a power system, except 
the a.c. system (the oscillating load circuit) may v. 
both voltage and frequency. 

Control of the voltage is obtained by using additional 
grid-control circuits to delay the start of conduction on 
each pair of anodes. This reduces the effective average 
voltage in the circuit in exactly the same way a 
for a 3-phase grid-controlled rectifier. The d.c. reactor 
maintains a fairly smooth current in the cathode circuit, 
and the ripple voltages from both rectifier and inverter 
circuits appear across it. 

The variations in frequency are usually associated 
with the quite wide changes which may take place in the 
load-coil inductance during the heating process, and one 
of the features of the inverter is the ease with which its 
operating frequency may be varied to maintain the 
correct tuning of the output circuic and thus avoid the 
provision of switching to vary the value of capacitor 
in circuit. 
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The inverter valve used is a modification of a 6-anode 
high-voltage steel-tank rectifier and works with cathode 
currents of up to 80amp d.c. and peak anode voltages 
of 30kV or more. This low-current design was chosen 
to ease the problem of obtaining the very rapid grid- 
control recovery times of 30-80microsec which are 
required. 

During development of the inverter, the simple self- 
excited grid circuit shown in Fig. 1 was abandoned in 
favour of an electronic circuit, in which the grid pulses 
are generated by a multivibrator and push-pull amplifier. 
The facilities provided include: 


(a) automatic or manual control of frequency and 
voltage 

(b) automatic starting of inversion by a method which 
avoids any switching operations in the main circuits 

(c) fault protection by high-speed grid blocking. 

These circuits use a total of eleven valves and stabilizers 
and are provided with a test meter and test jacks to 
allow easy location of any faults. Operation of this 
electronic equipment has proved very satisfactory. The 
grid control and other auxiliary equipment are built into 
a single control cubicle. 

Fig. 2 shows an installation in which a 100 kW inverter 
feeds a 2001b furnace for melting various alloy steels, 


2 Inverter-fed 200 lb melting plant 


The capacitor bank is immediately behind the furnace and the 
control cubicle slightly to the left 








some of which are non-magnetic. The control cubicle and 
part of the output capacitor bank are grouped with the 
furnace, and all the remaining equipment is mounted in 
asheet-steel enclosure about 20 ft away from the furnace. 
The inverter output frequency may vary from 1100 to 
1400c/s, depending on the furnace loading, at up to 
1000 volts. 

In another application, a 200kW 1250c/s inverter is 
wed in a forging shop for supplying up to three heating 
stations having individual loadings of 40-80kW. Auto- 
matic voltage and frequency control is used to prevent 
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any mutual interference between stations, and oscillation 
is stopped and restarted automatically by grid control to 
reduce losses when there are no work-pieces in the coils. 

621.314.57 : 621.365.5 


A Flying-Spot Film Scanner 
for Colour Television 


A short review of a Radio and Telecommunication Section 
paper (No. 2390) with the above title by H. E. Holman, 
Associate Member, G. C. Newton and S. F. Quinn, 
Associate Member. The paper was published individually 
in July 1957 and is republished this month in Part B of the 
Proceedings. The authors are with Electric and Musical 
Industries, Ltd. 


COMPARED WITH THE STANDARD OF PRESENT-DAY BLACK- 
and-white television, colour transmissions are certain to 





1 Dual scanner assembly with cubicle removed 





show a substantial increase in running costs. This would 
be incurred in part by the need for specialized studio 
equipment, although the major factor would be the 
necessity at all stages of production, lighting, etc., for 
a larger proportion of high-level technical supervision. 
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Therefore, programmes are likely to show a diminished 
ratio of live to filmed material, and greater importance 
will be attached to the film equipment of a station. 
The function of film equipment is to translate the 
colour and picture information on cinematograph 
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film into television signals, and this process may be 
accomplished by one of two methods. In the first, an 
independently illuminated projector is used with a 
three-colour camera, and in the second, which concerns 
this paper, the film passes through a scanner (Fig. 1) 
which uses the focused spot of a cathode-ray tube as its 
light source. This type of flying-spot film scanner is 
already a well-proved apparatus in monochrome tele- 
vision; when applied to colour it has the great advantage 
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3 Scanning sequence to immobilize film motion 


50c/s television system with film moving continuously at 
25 frames/sec. 


that virtually no extra problems of registration are 
introduced. This is not the case with systems which 
employ a colour camera, where the optical and electronic 
units of three independent channels need to be matched. 
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A high-intensity cathode-ray tube provides the illum). 
nation, and its scanned spot is focused by a lens upon 
the continuously moving film (Fig. 2). This has two 
effects: first, it arrests motion of the film, by combination 
with the vertical component of a particular scanning 
sequence, and secondly it provides a continuous colour 
and intensity analysis of each frame of the film while it 
is being explored. 

The film has to advance past the scanning zone with 
a linear velocity which is uniform to a very high degree, 
and, in the scanner described, this has been ensured by 
a special design of film transport applied to both 35mm 
and 16mm _ gauges. Such mechanical precision js 
matched by its electronic counterpart in the scanning 
waveforms, and these are adaptable to either 405 and 
625 lines at 50 fields/sec for European conditions, or to 
525 lines at 60 fields/sec for the American standards 
(Fig. 3). Appropriate rectangular scanned rasters are 
produced in a series of displaced positions upon the 
face of the cathode-ray tube and are imaged by a single 





objective onto the film. These rasters are presented with 
prescribed aspect ratios and appear in a sequence snch 
that each film frame is explored in the manner of an 
interlaced television picture. 

As each film frame is scanned, certain component 
from the white light of the spot image are absorbed by 
pigments in the film, but the remaining coloured light s 
transmitted. This is collected by the condenser system, 
and directed through a beam-splitter to produce illum 
nated patches on three photo-multiplier tubes (Fig. 4 
The beam-splitter is colour-selective because it uss 
dichroic reflectors of very high efficiency. In one filter 
the sum of the luminous energies of the reflected blue 
light and of the transmitted red and green componenis 
is more than 95% of the luminous energy of the white 
light incident. 
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Three suitably colour-sensitive photo-multiplier tubes 
give, in conjunction with the beam-splitter, an over-all 
spectral characteristic which offers. an immediate chro- 
matic analysis of each object point. As scanning proceeds, 
the continuous output of the three photo-multipliers 
provides signals which are directly related to the colour 
content of the film. These component signals are then 
fed into a series of circuits where they are separately 
corrected for afterglow of the scanning tube, have 
‘gamma-correction’ applied, and are provided with 
suppression pulses. The modified signals may then be 
treated in a colour-mask unit, where the over-all balance 
is controlled, before being formed into a matrix to 
provide a composite colour signal conforming to 
accepted standards. 

The economic realization of this project required a 
programme of development ranging over a wide orbit of 
colorimetric, electronic, mechanical and optical fields. 
The authors show, for example, how steadiness in the 
final picture is achieved by maintaining an accurate 
sanning field of unusual uniformity, by ensuring precise 
optical alignment of the assembly, and by synchronizing 
the film movement rigorously with the field pulses. It is 
then necessary to ensure high-fidelity reproduction of 
colours by the choice of colour co-ordinates, cathode- 
ray-tube phosphors and photo-multipliers, which utilize 
the available light efficiently and provide the best 
signal/noise ratio. 621.397.611 


6.2.0. Screen Efficiency 


A short review of a Radio and Telecommunication Section 


' paper (No. 2609) entitled ‘The Screen Efficiency of Sealed- 


Off High-Speed-Oscillograph Cathode-Ray Tubes’, by 
R. Feinberg, Dr. Ing., M.Sc., Associate Member. The 
paper is published this month in Part B of the Proceedings. 
The author is in the Department of Electrical Engineering, 
Manchester College of Science and Technology. 


SEALED-OFF CATHODE-RAY TUBES HAVE BEEN INCREASINGLY 
utilized in the technique of high-speed oscillography, and 
they are now also widely applied where for a long time 
oily continuously pumped tubes could be used. The 
sealed-off tubes have an accelerator voltage usually of 
the order of 10-25 kV to achieve on the screen a fine spot 
of sufficient luminance for the photographic recording of 
the trace produced by a fast single-stroke time-base and 
lansient phenomena. In one type of tube the high 
accelerator voltage is applied in a straight accelerator 
system, so that the beam electrons pass through the 
deflector field at their ultimate high velocity, with the 
tesult that the tube has a low deflection sensitivity. 
Another type of tube is designed with a post-deflection 
acelerator system, in which the beam electrons pass 
through the deflector field at a relatively low velocity and 
the deflection sensitivity is correspondingly high. The 
post-deflection accelerator of the second type of tube 
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may be designed as a graphite helix on the inside of the 
conical section of the tube envelope. 

The screen of a sealed-off high-speed oscillograph 
tube has a high ratio of useful luminescent radiation to 
electrical power carried in the electron beam to excite it, 
i.e. a high efficiency. Generally speaking, the magnitude 
of the screen efficiency of any cathode-ray tube depends 
on a number of factors inherent in the design, con- 
struction, and operation of the tube, and some workers* 
have reported on the influence of several of these factors. 

Two further factors affecting the screen efficiency 
arise in a high-speed-oscillograph tube as a consequence 
of the rapid movement of the electron beam across the 
screen. For example, a tube operating with a spot 
diameter of, say, 0-3 mm, a time-base length of 100mm, 
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1 Experimentally obtained luminance pulses for various 
durations of screen excitation 


a 30microsec b 10 microsec ec 2 microsec 


and a linear sweep time of I microsec has a screen 
excitation time of only 0-003 microsec when no deflector 
signal is applied, and less when a signal is applied. In a 
tube of a particular design? the excitation time becomes 
of the order of 1 x 10~-®microsec when the spot velocity 
is about 5 x 10°mm/microsec and the spot diameter 
about 0-5 mm. 

A short screen-excitation time reduces the screen 
efficiency as a consequence of a particular effect in the pro- 
cess of converting electron-beam energy to luminescent 
radiation. The experimentally obtained curves of Fig. | 
represent beam-current rectangular-wave pulses of 30, 
10, and 2 microsec duration respectively, and the corre- 
sponding screen-luminance pulses recorded with the 
aid of an electron-multiplier photovalve, amplifier, and 
cathode-ray oscillograph. The shape of a luminance 
pulse is determined by the rise and decay characteristics 


* Hopkinson, R. G.: ‘An Examination of Cathode-Ray-Tube Screen Charac- 
teristics’, Journal 1.E.E., 1946, 93, Part ILA, p. 50 

Brit, A., and Ktasens, H. A.: ‘Intrinsic Efficiencies of Phosphors unde~ 
Cathode-Ray Excitation’, Philips Research Reports, 1952, 7, p. 401 
+ Jackson, B., Harpy, D. R., and FemserG, R.: ‘A Sealed-Off Cathode-Ray 
Tube with a Very High Writing Speed’, Nature, 1953, 172, p. 1056 
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of the particular screen phosphor and the duration of 
screen excitation. During the rise-time, energy is stored 
in the screen and subsequently released during the 
decay-time with a certain loss due to non-radiative 
dissipation. This energy loss with its effect on reducing 
the screen efficiency becomes the more significant the 
shorter the time of screen excitation. 

The other factor affecting the screen efficiency at high 
spot velocities is the behaviour of the photographic 
material used to record the trace. The subject of 
photography at very short exposure times is complex 
and not yet clarified, and no estimate can therefore yet 
be made of the influence of this factor on the screen 


efficiency of a high-speed-oscillograph cathode-ray tube. 
621.385.832: 621.317.755 


Magnetic Tape for Data Recording 


A short review of a Measurement and Control Section 
paper (No. 2536) with the above title by C. D. Mee, Ph.D.., 
A.Inst.P. The paper was published individually in February 
1958 and is republished this month in Part B of the 
Proceedings. The author was formerly with the M.S.S. 
Recording Co., and he is now with C.B.S. Laboratories, 
New York. 


SEVERAL IMPORTANT NEW APPLICATIONS FOR MAGNETIC- 
tape recording have recently reached the state of prac- 
tical acceptance, and the progress of their development 
has been limited only by the rate at which information 
may be recorded on tape and by the fidelity of the 
recording. Both factors depend markedly on the 
properties of the tape, and, as a result, new standards 
have arisen for tape quality which demand higher 
uniformity than that at present acceptable for audio 
recording. 

It is known that the contribution of non-uniformities 
in the tape to the degradation of the reproduced signal 
increases as the wavelength on the tape decreases. In 
some applications, such as the recording of television 
signals, the intimacy of contact between the magnetic 
material and the transducer heads is of prime importance 
in achieving adequate short-wavelength response. 
Momentary reductions in the reproduced signal ampli- 
tude caused by local tape inhomogeneities can be 
tolerated only if their rate of occurrence is small. Some 
forms of data recording, usually known as analogue 
recording, require tape of similar quality. Data storage 
for digital computers, however, demands that the 
recorded information be reproduced entirely free of 
faults. The signal to be recorded consists of a coded 
train of pulses, and it is necessary to provide a storage 
system capable of reproducing a distinguishable replica 
of the original code without error. In order to reduce the 
incidence of momentary losses of signal strength, called 
drop-outs, the information density on the tape is made 
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smaller than in the applications of short-wavelength 
recording already described. The author recounts the 
measurement of drop-outs in tape and the degree to 
which their elimination is possible. He also analyses 
the recording and reproducing techniques to find their 
susceptibility to drop-outs, and describes new improved 
systems. 

A typical tape fault capable of causing a drop-out js 
shown in the photograph, in which a small nodule of 
magnetic oxide can be seen protruding above ‘the tape 

















Tape fault causing a drop-out 
Magnification = 30 


surface. The tape has been recorded with a test signal, 
which is made visible with a magnetic-field indicator. 
The vertical black lines are caused by agglomeration of 
small particles of magnetite around the regions of 
maximum surface-magnetic field. In this way it is possible 
to see the signal recorded on the tape. In the centre of 
the photograph the small oxide nodule, which is about 
8 x 10~3in. long, has lifted the magnetic layer momen- 
tarily away from the recording head, causing a loss of 
recorded signal strength, which can be seen in the lower 
half of the picture. If this loss of signal is sufficient to 
make the replayed pulses indistinguishable from the 
system noise, the fault causes a drop-out. In the illustra- 
tion the drop-out is several times larger than the physical 
inhomogeneity causing it. 

An experimental electronic drop-out indicator has 
been developed which is capable of detecting and 
counting drop-outs. The recording and replaying com 
ditions may be varied to conform with the various data- 
recording systems now in use. The size and rate of 
occurrence of drop-outs have been measured for the 
various high-quality tapes now available. Also deter- 
mined is the dependence of drop-outs on such variables 
as pulse packing density, track dimensions, magnetic 
transducer design and type of recording, with a view to 
establishing reasonable operating conditions for present 
day magnetic tape. 621.395.6253 
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aproved Alfred Ernest Baker died very suddenly at his home in Paignton 
wn the 26th January 1958. He was born in Bristol on the 
p-Out is| 2nd January 1884 and was educated at the Merchant Venturers’ 
\dule of| School, Bristol. He was apprenticed for three years to P. Jolin and 
he ta (o., Bristol, during which time he obtained his electrical engineering 
Pe education at the Merchant Venturers’ Technical College in the 















evenings. 

He joined the Urban Electric Supply Co., Dartmouth, as 
Assistant Engineer in 1902, but left four years later to become 
Mains Superintendent with Loughborough Corporation Electricity 
nt. He resigned from that position in 1911 to become 
istant Engineer to the Paignton Electric Light and Power Co. 
in 1921 was appointed Engineer and Manager, which position 
until the electricity supply industry was nationalized in 1948. 
was then appointed Senior Executive Officer, South Western 
icity Board, Paignton, in which position he remained until 
retirement in April 1949. 

‘Jn 1926 a bulk supply was obtained and the d.c. generating station 
# Paignton was shut down, the general supply and tramway load 
feng supplied by rotary convertors. In 1929 the distribution 
system was changed over to alternating current, and an abundant 
supply of electricity was made available from numerous substations, 
fed from an underground high-voltage ring main supplied from 
Grid points. Mr. Baker’s ability and energy were largely responsible 
for the tremendous increase in the load and number of consumers. 

In the 1914-18 War he was in the Royal Flying Corps and served 
in France with the rank of Sergeant. In the. 1939-45 War he served 
inthe Home Guard. 

He had a splendid character and was a very kindly, quiet, 
unassuming and pleasant man. He was most thorough and con- 
——— | wientious over everything he tackled and was very kind-hearted. 
He was greatly interested in photography and gardening and was 
: aprominent Freemason. His outside interests centred on his happy 
signal, home life. He will be greatly missed by a large circle of friends. 
licator.| He is survived by his widow and one son; his younger son was 
tion of, killed in the 1939-45 War while serving with the Royal Air Force. 
ons of| He joined The Institution as an Associate Member in 1922 and 
ossitile was elected a Member in 1943. He took a great interest in the local 

affairs of The Institution and was a member of the Western Centre 
ntre Of] Committee 1935-38 and 1942-44. He was Chairman of the Devon 
about} and Cornwall Sub-Centre in 1941-42 and a member of the Com- 
1omen- | Mitte for several years. A. E. H. D-P. 


loss of 


> lower 
ient to} Kurt Konstantinowsky, PH.D., died suddenly on the 9th April 
m the 1958. Born on the 10th August 1892 in Slovakia, he received his 
hustes- carly education at a Vienna secondary school. He entered Vienna 
~ ©} University in 1910 and graduated in 1914. He stayed on as a 
hysical post-graduate, studying physics, and became a Doctor of Science 
i 1916, when he was appointed assistant and lecturer in the 
yr has _ of Physics of Vienna University, working under Professor 
aft. 
B and In 1922 he joined the Cable Manufacturing Co. (Kablo), 
g Con ratislava, Czechoslovakia, as Research Engineer in charge of 
$ data-| their Physical and Electrical Laboratories. In 1930 he was made 
ate off Technical Director of Kablo, in which post he remained until the 
or the | Plitical situation in Czechoslovakia made him leave in 1939. 
deter- After visiting America he came to England, where he settled 
: down. He joined Standard Telephones and Cables Ltd. early in 
riables 1940 as a cable engineer. In this capacity he had much to do with 
gnetic the design and development of communication and power cables 
iew to of all types to meet the special requirements of the Services for 
esent: War-time Purposes. At the end of the war he became Assistant Chief 
195.6253 Power Cable Engineer, a post which gave him a general interest 
inall phases of the Power Cable Division’s activities, together with 
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KURT KONSTANTINOWSKY 








OBITUARY 


direct responsibility for engineering and development. He held 
this post until his death. 

‘Dr. K.’, as he was universally known among his friends and 
colleagues, was by training a physicist but was also a first-class 
engineer with a wide reputation. Entirely unassuming, he had a 
wealth of knowledge which he was always ready to pass on to 
others. In doing so, he could usually draw on his very wide 
acquaintance with technical literature. 

Apart from a passing interest in the arts, ‘K’ had no hobbies 
except his reading, to which he devoted practically all his spare 
time. In character he was somewhat reserved, but his qualities of 
loyalty and sincerity won for him many friends. 

He is survived by his widow and a married daughter. 

Dr. Konstantinowsky joined The Institution as an Associate 
Member in 1941 and was elected a Member in 1946. He was a 
Fellow of the Institute of Physics. C. F. W. 














MONOGRAPHS 
published individually this month 


The Energy-Integral Criterion of Finding the Transient- 
Stability Limits of Power Systems Monograph 308 s 


P. D. AYLETT, PH.D., M.SC.(ENG.), WH.SC. 


METHODS have been devised, in the study of second-order 
non-linear differential equations, for identifying the nature of 
the phase-plane trajectories, without having to find the solu- 
tions to the equations. These methods are applied to determine 
the transient-stability limits for a power system with two 
machines and are shown to be equivalent to establishing the 
energy integrals of the system. Formulae are derived for the 
critical switching time, taking resistance into account. The 
methods are then generalized for multi-machine systems, and 
energy integrals both for the case with and without an infinite 
busbar are given. The application of these integrals, with 
step-by-step integration, to find the critical switching time 
for a fault is described. 


Multi-Gain Representation for a Single-Valued Non-Linearity 
with Several Inputs, and the Evaluation of their Equivalent 
Gains by a Cursor Method Monograph 309 M 


M. J. SOMERVILLE, B.SC., and D. P. ATHERTON, B.ENG. 


A GENERAL method is described for calculating the equivalent 
gain through a non-linear element for a signal of known 
amplitude-probability distribution, in the presence of other 
signals, or disturbances, also of known amplitude-probability 
distributions. A cursor method for calculating the equivalent 
gains is developed, and cursor results are verified by theoretical 
and experimental points, for the equivalent gains of Gaussian 
and sinusoidal signals applied together to certain non- 
linearities. An example shows how the behaviour of a 
non-linear feedback system may be analysed when two signals 
of different amplitude probabilities are applied to it. 

The equivalent gain for a Gaussian noise signal in the 
presence of other signals applied to a single-valued non- 
linearity has the same value as the incremental d.c. gain 
through the non-linearity (with the input signals present). 
Experimental results are given. 
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TECHNICAL PUBLICATIONS 





AMERICAN STANDARDS 


Transformer Bushings 


American Standard C37.4a-1954 has been withdrawn, and a 
subsequent revision of American Standard C57.12—1956 will 
incorporate specifications for the transformer bushings. 
These specifications may be obtained from the British 
Standards Institution, 2 Park Street, London, W.1. 


BRITISH COMPUTER SOCIETY 


The Computer Journal Published quarterly. Yearly sub- 
scription £2 10s. 


The first number of The Computer Journal, a new periodical 
devoted to computers, was published in April by the British 
Computer Society—a member society of the British Con- 
ference on Automation and Computation. The Society intends 
that many papers published in The Computer Journal will be 
records of original work, but from time to time survey 
articles will be included. Correspondence is welcomed. 

The first number includes eight articles on such subjects as 
parallel programming, autocode programmes developed for 
the Manchester University computers, the solution of railway 
problems on a digital computer, and experience of the first 
year with a business computer. There is also an obituary of 
Prof. D. R. Hartree and notices about a forthcoming 
conference and summer schools. 

The Computer Journal can be obtained from The British 
Computer Society Ltd., Finsbury Court, Finsbury Pavement, 
London, E.C.2. 


BRITISH STANDARDS 


Copies of the following publications can be obtained from the 
British Standards Institution, 2 Park Street, London, W.1. 
The prices given are post free. 


B.S. 440: 1958 Stationary Batteries Lead-Acid Planté Positive 
Type for General Electrical Purposes 6s. 


This revision of the 1932 edition of B.S. 440 has been prepared 
to bring it more into line with present practice and to 
incorporate experience gained since the previous edition was 
issued. A new standard size of plate (the 30 Ah size) has been 
introduced, and seven new standard cells using this plate are 
described, together with two additional cells. The test clauses 
have been revised in the light of present practice, and the 
capacitance/temperature correction factors have been 
amended as the result of careful investigation. 


B.S. 2929: 1957 Safety Colours for Use in Industry 4s. 6p. 


This Standard is a new attack on industrial accidents. Its 
purpose is to establish throughout industry the use of a 
universal system of colours for the identification of hazards 
and safety equipment. 

As these recommendations are applied in factories, mines, 
shunting yards and other industrial installations, the confu- 
sion which now exists through the use of a variety of different 
colour codes should gradually be removed. The main advan- 
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tage will be to associate in the minds of work-people certain 
colours and signs with particular types of hazard, an associa. 
tion of ideas which will not be upset should workers move to 
a different department in the same works or to a completely 
different factory or site. Indeed, the new system is in sub. 
stantial agreement with the code of safety colours shortly to 
be recommended for world-wide adoption by the Inter. 
national Organization for Standardization. This international 
code, as it is taken up by other states, should help to safe. 
guard workers moving from one country to another by 
establishing a universal and easily-recognized safety-colour 
system. 

The new recommendations are extremely simple. The 
colours are: red, orange-yellow and green. 
Red has the meaning ‘stop’ 
Orange-yellow means ‘warning of danger’ 
Green is used to identify or locate safety equipment and safety 
routes. 
Contrasting colours are used with the three main colours to 
form patterns which make for easier visibility. Thus a red and 
white chequered pattern would be used for the door of a store 
containing petroleum spirit. 

Geometrical forms, associated with definite colours, may 
be used as part of a safety message and will have the 


meanings: 

Circle an order red 

Triangle caution orange-yellow 
Rectangle safety information green 


This scheme is important, because colours lose their value in 
some kinds of artificial light and are in any event useless to 
colour-blind people. 

The following are examples of the application of the 
standard safety colours: 
Red for buttons, handles or wires to be used in an emergency to 
stop a machine; also for fire-fighting equipment. 
Red and white chequered pattern to indicate barricades and 
obstructions. 
Orange-yellow with black diagonal stripes to give warning of 
risks arising from changes in floor level, floor and head obstructions 
and open machinery guards. 
Green for fire and emergency exits (except for lettering, which is 
red). 

The Standard has the essential qualities of simplicity and 
unity and thus represents a welcome advance on existing 
methods. 


ELECTRICITY COUNCIL 


Utilization Research Report No. 7 The 1955 Sample Survey 
of Domestic Consumers 


The results are presented of the first comprehensive sample 
survey of domestic consumers of electricity in England and 
Wales carried out by the Utilization Research Committee 
of the former Central Electricity Authority and Area Boards. 
The report embodies three interim reports, issued in May 
1956, August 1957 and October 1957 respectively. 

The survey was carried out in the first quarter of 1955 
and covered one in every thousand of the twelve million 
domestic consumers then connected. Some impressive results 
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hre shown—such as that in 1955 one in every four consumers 
ysed electric cooking and one in five, electric water-heating. 
Saturation factors for the principal appliances, together 
yith average annual consumption, expenditure on electricity 
ind cost per unit, are also given for rural consumers only, 
ind for those classified by region (‘south’ and ‘north’), type 
of meter (credit and prepayment), economic status, size of 
jousehold, number of rooms, and annual consumption. 

Information is also given about the association of the 
principal appliances with one another, and a detailed con- 
sumption analysis by statistical methods gives approximate 
averages per appliance per consumer concerned. Frequency 
distributions of various parameters are presented in tabular 
and graphic form, together with Lorenz curves. 

In an appendix some of the results are compared with those 
of the E.R.A. survey of 1946, and the report concludes that a 
firm basis will henceforth be available for keeping under 
review, by periodic sample surveys, the development of 
domestic electrification. 

The report may be obtained from the Electricity Council, 
Winsley Street, W.1. 


ER.A. ANNUAL REPORT 


The 37th Annual Report of the British Electrical and Allied 
Industries Research Association, for the year ended the 31st 
December 1957, has recently been published. The booklet 
contains an account of the Association’s activities in 1957, 
including details of the research carried out and the reports 
issued during the year. The composition of the various com- 
mittees and panels is given, and a block diagram shows the 
lationship of these to the E.R.A. Council. The report is 
obtainable from the British Electrical and Allied Industries 
Research Association, Dorking Road, Leatherhead, Surrey. 


E.R.A. REPORTS 


Copies of the undermentioned E.R.A. Reports can be 
obtained from the British Electrical and Allied Industries 
Research Association, Thorncroft Manor, Dorking Road, 
Leatherhead, Surrey. 


A/T139 The Inflammability of Silicone, Melamine and 
Phenolic Resin Bonded Sheets by W. J. Renwick. 7s. 6D. 


Insulating laminated sheets are now available which will 
operate at temperatures of the order of 200°C and, while 
much is known of their behaviour at such temperatures, less 
sknown of their reactions to conditions likely to cause fire. 
To fill this gap a series of heat-resisting sheets bonded with 
phenolic, silicone and melamine resins was subjected to the 
fuse-wire, carbon-arc and Barthel-burner tests described in 
Appendices F, G and H of B.S. 737, ‘Non-Ignitable and 
&lf-Extinguishing Boards (with Mineral Base) for Electrical 
Purposes’. Two sheets complying with this specification were 
included to provide a basis for comparison. 


G/T308 The Effect of Filler Deficiency on the Performance 
of Cartridge Fuses, with an Appendix on a Suggested Filler- 
mga Test by H. W. Baxter and A. R. Galanides. 
. 6D. 
There has been recent discussion concerning the desirability 
of devising a test which will detect filler deficiency in a 
artridge fuse. Before pursuing the matter it was thought 
ksirable to establish whether a slight filler deficiency, such 
might occur, for example, by superficially filling a cartridge 
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but not compacting the filler, is likely to impair the breaking 
capacity of a fuse. The problem does not seem to have been 
investigated, although available evidence indicates that the 
omission of part of the filler can adversely affect the breaking 
capacity and might lead to failure of a fuse operating near 
the limit of its capacity. 

This report deals with a preliminary small-scale investiga- 
tion of the effect of filler deficiency on breaking performance, 
and the Appendix is an investigation of a suggested filler- 
deficiency test. 


L/T334 The Distribution of the Electric Field between 
Parallel-Plate Electrodes by C. V. Jones. 2Is. 


An analysis has been made of the electric field distribution 
between parallel-plate electrodes, for both the Rogowski 
profile and the Stephenson profile, as developed by Bruce. 

The Rogowski electrodes are first considered. Present 
methods of constructing the curves seem unsatisfactory, and 
a master profile is given by means of which the Rogowski 
profiles for any angle greater than 90° may be computed 
rapidly. 

The transition curve of the Stephenson electrodes is shown 
to be indistinguishable from the 120° Rogowski profile, but 
the complete Rogowski electrode is designed for a much 
smaller spacing. 

A comparison of the two types of electrode for the same 
breakdown voltage shows that the Stephenson type has an 
over-all diameter of only 40% of the corresponding Rogowski 
type. 

A detailed analysis of the inter-electrode potential gradients 
is given which does not make the usual assumption of two- 
dimensional symmetry. In the Stephenson electrode system, 
used with the maximum designed spacing (approximately 
equal to the diameter of the flat portion of the electrodes), 
the departure from uniformity of the gradient on the central 
axis lies between —0-°6% and +0-4%. On the periphery of 
the region bounded by the central flats the variation is from 
—3% to +1-2%. The maximum departure is therefore 3%, 
this figure decreasing with smaller spacings. Values in the 
central region of similar volume between the 120° Rogowski 
electrodes are correspondingly smaller, owing to the larger 
over-all diameters. 


L/T340 The Distribution of Cathode Vapour in the Vicinity 
of an Arc Cathode Spot by A. E. Robson. 7s. 6p. 


It is well known that evaporation of cathode material takes 
place from the current-carrying area of a cold-arc cathode. 
This is demonstrated by the loss of mass of the cathode and 
by the appearance of the lines of the cathode material in the 
spectrum of the arc. This report is mainly concerned with the 
arc with a liquid-mercury cathode running in mercury vapour 
at a vapour pressure of the order 10-?mmHg, but the 
general considerations apply equally well to arcs between 
metal electrodes such as copper in air, etc. 

It is shown, by treating the evaporation from the small 
active cathode area as a problem in diffusion, that very large 
densities of vapour can be maintained at the cathode surface 
at the expense of only-a comparatively small total flow of 
atoms, and hence a comparatively small energy loss. Further- 
more, it is seen that these large densities fall off very rapidly 
at distances of the order of the spot radius, until at distances 
of about ten times the spot radius the density is essentially 
the ambient vapour density in the arc vessel. Observation of 
the luminosity of an arc spot tends to confirm this. 

Finally, the treatment shows that by maintaining the high 
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density of vapour immediately above the cathode, the latter 
experiences bombardment by atoms which back-diffuse from 
the region above it. 


T/T53 An Analysis of the Problems Relating to the Protection 
of Meter Jewels and Pivots from Damage due to Shock by 
G. F. Shotter and G. F. Tagg. 12s. 6D. 

It is very necessary to ensure that the pivot and the jewel in a 
meter are not damaged by shocks such as might arise during 
transport or during handling in manufacture and meter-test 
rooms. It is not always realized that the maximum pressure 
between jewel and pivot which may be developed on impact 
can be extremely high and can easily damage the pivot and/or 
the jewel. Such damage will immediately give rise to increased 
friction and will also mean that the subsequent wear on both 
jewel and pivot will be accelerated, with a consequent shorter 
life for the bearing. The use of spring-loaded jewels is 
discussed and a comparison made between the effects on the 
jewels of transporting meters in three different carriers, 
namely a wooden crate, a cardboard carton, and a damped 
spring carrier. 

Y/T14 The Effect on Electricity Consumption of the Layout 
of Coal-Electric Water-Heating Systems by Miriam V. 
Griffith. 12s. 

When an electric immersion heater and thermostat are 
inserted in a hot-water storage tank or cylinder, which is 
normally supplied during the winter months by a coke or 
coal-fired boiler, there is a risk, with certain arrangements of 
pipework, of electrically heated water circulating downwards 
from the tank and through the boiler during the summer 
months. ; 

The present report describes an investigation to determine 
how this hazard might be reduced by proper design of the 
pipework and also to provide data on the actual energy 
loss occurring in certain circumstances. The efficacy of 
recommendations already made for eliminating or reducing 
this fortuitous and unwanted circulation is studied and 
further suggestions are made to this end. 


Y/T18 Heat Pump Sources. Heat Transfer from Soil to 
Buried Pipes by Miriam V. Griffith. 12s. 6p. 

The report describes tests carried out to determine the rate of 
heat absorption by buried pipes from the upper layers of the 
earth, the amount of piping required to heat a medium-sized 
house, and the best layout. 


JOINT COMMITTEE 

Report Writing Compiled by a Joint Committee of the West 
Midlands Group of the British Association for Commercial 
and Industrial Education; the Presentation of Technical 
Information, Midland Group; the Midland T.W.I. Associa- 
tion; and the Department of Industrial Administration, 
College of Technology, Birmingham. 

This booklet is the second dealing with communication of 
information that has been produced by the joint committee 
set out above; the first was entitled ‘Tips on Talking’. 

The present booklet gives good advice to anyone who may 
have to produce a business or technical report, and very few 
would take exception to any of its content. Yet as one reads 
it one can hardly help thinking ‘physician heal thyself’, for 
the style is peremptory and terse, and the numerous divisions 
and subdivisions might be overwhelming to the complete 
tyro in report writing. The booklet is, in fact, a kind of 
notebook—a check-list of useful points to remember when 
preparing a report. The terseness is apparent in the specimen 
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page of a final draft report given towards the end of th 
booklet, which is heavily subdivided. There is room for 

in report writing as in all writing, and this booklet, in Spite 
of a recommendation at one point that ‘challenging, contr. 
versial—or even dramatic—method is occasionally justifieg, 
is unlikely to contribute much towards the development of 
good style. 

The illustrations, which have the commendable aim of 
emphasizing points in the text by humorously showing 
situations fitting the words, but not the point the author js 
making, are of uneven quality. A better example of this 
technique, which could well be used more often in techni 
publications, is to be found in the Anglo-American Pro. 
ductivity Council’s Report on Industrial Engineering, in 
which the cartoons by Nicholas Bentley give real life to the 
textual extracts that form their captions. 

Nevertheless, the booklet is brief and can be recommended 
to those with some experience in report writing who needa 
quick reference to jog their minds on presentation and 
coverage before they write a report. 










NATIONAL COAL BOARD 


Information Bulletin No. 58/196 Non-Breathing Flameproof 
Motors 


This bulletin deals with trials carried out on flameproof 
motors modified to overcome the difficulties encountered in 
damp and dusty conditions, where alternate heating and 
cooling may give rise to a breathing cycle. 

A new feature reduces the volume of air contained within 
the motor, and it is found that this does not impair the cooling 
efficiency. The modification is now incorporated in standard 
production motors. 

The report may be obtained free of charge from the 
National Coal Board, Hobart House, Grosvenor Place, 
London, S.W.1. 


UNITED NATIONS; 
Economic Commission for Europe 
Copies of the three reports below may be obtained from the 
Sales Section, European Office of the United Nations, Palais 
des Nations, Geneva, Switzerland. 


Report E/ECE/302 E/ECE/EP/192 The Electric Power 
Situation in Europe in 1956 

This report contains information supplied in response to the 
annual inquiry of the Secretariat of the Economic Com- 
mission for Europe. Details are given of the consumption and 
production of electric power, operation of transmission 
networks, and power exchanges. 


Report E/ECE/304 E/ECE/EP/195 Possibilities of Electric 
Power Exchanges between the Countries of Central and South 
Eastern Europe 

Information is given relating to the economic and electric 
power situations in the ten countries covered by the Economic 
Commission for Europe. The possibilities of power transfers 
are considered, ‘guaranteed supplies’ rather than mor 
seasonal ‘exchanges’ being the main subject. 


Report E/ECE/320 E/ECE/EP/193 The State of Rural 
Electrification in Europe in 1956 ; 
The general position is discussed regarding electrification 
rural areas of Europe in 1956 and the scope for technical and 
economic advances. The financing of investment in rural 
electrification is also considered. 
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N for style 

*t, iN spite 

18, Contro- 

justified’ 

pment off J, GUTHRIE BROWN, Editor all his expectations in selecting it as a standard work of 

reference. If anything, the authors have been over-generous 

HYDRO-ELECTRIC ENGINEERING PRACTICE by including in section A much information readily eneae 
VOL. 1 CIVIL ENGINEERING. 1220 pp. £9 9s. standard textbooks on hydraulics. 


Vol. 2, of course, is intended not to provide guidance on 
the actual design of the hydraulic and electrical machinery 
and equipment dealt with, but rather to enable the scope 


VOL. 2 MECHANICAL AND ELECTRICAL 
ENGINEERING. 770 PP. £6 6s. 





VOL. 3 ECONOMICS, OPERATION AND and usefulness of the different items to be appreciated so 

ing, in) MAINTENANCE. 500 Pp. £4 4s. that the production of specifications of requirements can 

life to the BLACKIE. 1958 follow. It gives a great deal of basic information about plant 

and machinery which, although possessing many problems 

mmended] 79 PRODUCE a Satisfactory handbook on any subject, and peculiarly their own, have received surprisingly little attention 

10 need a] especially one covering such a wide field as hydro-electricity, in textbooks in this country. Generous space has been allotted 

tion and] calls for a team of experts capable of providing information to describing switchgear and control equipment which is 

which can be taken as authoritative without encroaching too common to other forms of generation, but in the chapters 

much on basic material already well catered for in standard on generators nothing is said about induction generators. 

3OARD textbooks. This the Editor of ‘Hydro-Electric Engineering They are mentioned in chapter 18, which deals with pumped- 

Practice’ has succeeded in doing. The publication, which is storage plant, and very briefly in chapter 10 of Vol. 3, although 

ameproo{| in three volumes, supersedes the previous two-volume the opportunities they provide in simplifying arrangements 

Blackie publication entitled ‘Hydro-Electric Engineering’ and control are well known. Also, considering the use which 

ameproof| which appeared in 1921-22 under the editorship of Prof. A. H. is made of hydro-electric sets in maintaining transmission- 

ntered in| Gibson, and provides an up-to-date manual of the British line stability at low loads, it is odd that the only reference to 

ting andj approach and contribution to the practice of hydro-electric the extra equipment which has to be provided with the 

engineering in this country and abroad. The problem of turbine to enable the set to run as a synchronous condenser 

2d within} condensing the accumulated knowledge of a wide range of is on p. 12 in the chapter on Kaplan and propeller turbines, 

e cooling} experts within reasonable space is always a formidable one; whereas nothing is included in the chapters on Pelton and 

standard] and if a publication totalling 2490 pages was inevitable, Francis turbines. The inclusion of appendices 1 and 2 helps 

consideration might have been given to a reduction in the to complete the very useful chapters on water turbines and 

rom the} unwieldiness of Vol. 1 by dividing it into two. governing; but apart from the reference on p. 205, it is diffi- 

ir Place’ The avowed object of the Editor and his co-authors was cult to find any very clear link in chapter 5 with appendix 1. 

to produce information for use by practising engineers and As in Vol. 1, some of the Figures would have been easier 

advanced students, and not simply a catalogue of interesting to read if they had been to a larger scale or better disposed. 

TIONS; features of a rather specialized subject. The test, therefore, of Vol. 3, which sets out to deal with the economic, operational 

the usefulness of these volumes is whether they will answer and maintenance aspects of hydro-electric practice, in fact 

students’ questions and assist those whose job it is to design covers a much wider field than this description would imply. 

from the} hydro-electric schemes. The answer is fairly easily given, Its contents range from a very useful summary of world 

1s, Palais} because all three volumes contain a wealth of information power resources to an appendix on the medical aspects of 

not only for the student interested in the whole broad subject reservoir construction and management. Throughout, the 

- few of hydro-electricity but also for the specialist concerned with need for a competitive relationship between hydro-electric 

the civil, mechanical, electrical, economic and operational production and that by any other form of generation is kept 

se to the} *SPects of this branch of engineering. very much to the fore. Interesting examples of the costs of 

ic Cone Vol. 1, which is much the longest of the three, is intended actual hydro-electric schemes are given. In times of changing 

tion and for civil engineers and is wholly devoted to the works with money values such figures can, of course, only be taken as 

smission which they are concerned. Of necessity, some reference is typical; and this is clearly recognized by the authors, who 

made to and account taken of equipment dealt with in the have gone to great trouble to provide all the essential dates, 

.) other volumes. Good cross-references are given, but there is references and assumptions to enable any comparisons and 

a toom for such minor improvements as a greater similarity in adjustments to be made. Chapters 9 and 10 of Vol. 3 are 

ad such matters as: the definition of specific speed; the presenta- valuable descriptive supplements to the civil-engineering and 

elect tion of the limits of head and output for different types of generating-plant features of Vols. 1 and 2. Discussing to-day’s 

: . | ‘urbine; and the setting out of load/efficiency curves. For trends, they bring the whole of the subject of hydro-electric 

won 4 example, Figs. 6.4 in Vol. 1 and 1.3 in Vol. 2 are different, engineering right up to date. In view of the present interest 

Tanstets} whereas Figs. 6.3 in Vol. 1 and 16.1 in Vol. 2 are the same. in both topics, it is good to see pumped storage and the 

n MOR! Also, the lettering on some of the Figures used to illustrate closely related subject of combined operation of hydro-electric 

chapter 21, and particularly those on pp. 994, 996, 1003, and thermal plant so fully dealt with in chapters 6 and 7. With 

f Rural, 1005, 1060 and 1064, is almost unreadable owing to the the exception of appendix 3, the appendices in Vol. 3 do not 

___ | small scale used. In fact, the lack of uniformity in the lettering add much to its value. On the other hand, the references and 

ation iN} used on the line illustrations is most marked. However, such documentation throughout the whole set of volumes leave 
ical and} a complete compendium of information and guidance is nothing to be desired. 

n rural] provided that neither a student nor an interested engineer Notwithstanding these minor criticisms, this work must 

could reasonably complain that this volume does not fulfil be classed as one of the most useful engineering reference 
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books ever published in Great Britain. The standard of pro- 
duction is very high, and it is good to see British technical 
books with such a good finish. In these days of air travel, it 
might have been worth while, at some sacrifice of appearance, 
to produce an ‘airmail’ edition, using much thinner paper. 
As it stands, it compares more than favourably with similar 
handbooks published abroad; and now that it is at the 
disposal of hydro-electric engineers it cannot but add to the 
prestige of British engineers and engineering. 


R. G. CANNING 


INSTALLING ELECTRONIC DATA PROCESSING 
SYSTEMS 


NEW YORK: JOHN WILEY. 
1957. 193 PP. £2 8s. 


THE TITLE of this book is rather unfortunately chosen and 
somewhat misleading to English readers. The main emphasis 
of the book is on the problems associated with setting up the 
correct organization to operate an electronic digital computer 
rather than on the physical installation. The author takes 
the reader step by step, starting with a definition of top- 
management’s responsibility in determining the organization 
for carrying out such an operation; through the several 
stages of arranging the various types of job to be done and 
obtaining and training the appropriate staff; and by way of 
the actual physical installation to the final period of operation. 

It is refreshing to read a book in which no outrageous 
claims are made for the savings to be obtained from the 
installation of electronic data-processing equipment but 
which does, in fact, dwell on the heavy expenditure involved 
in the early stages, with an assessment of the final gains, 
only some of which are financial. 

The continuous use of intelligence tests and the like during 
the programme of recruitment may read a little strangely to 
English eyes, as may the laying down of a recruitment pro- 
gramme which, the author assumes, can be adhered to. 
However, the general principles put forward are so funda- 
mentally sound that these minor points are not significant. 

As is so often the case, the index is extremely sketchy, but 
this is of small importance in such a book, which is meant 
to be read rather than referred to for specific information 
of detailed points. In all, it is a valuable and well written 
contribution to the electronic-computer literature. 


LONDON: CHAPMAN AND HALL. 


A. F. IOFFE 


SEMICONDUCTOR THERMOELEMENTS AND 
THERMOELECTRIC COOLING 


INFOSEARCH. 1957. 184 PP. 42S. 


THIS is a revised and supplemented translation from the 
Russian of two books published in 1956 by Prof. Ioffe and 
his colleagues at the Institute for Semi-Conductors of the 
U.S.S.R. Academy of Sciences. 

The book opens with a short account of the history of the 
discovery of thermo-electric phenomena, followed by the 
classical thermodynamical treatment of the subject. This 
leads on to a detailed explanation of thermo-electric effects 
in terms of the statistical mechanics of holes and electrons, 
and to a comparison of the resulting formulae with experi- 
mental data. The whole of this first chapter forms a complete 
and useful account of the theory of thermo-electricity. 

The second chapter deals with the application of these 
fundamental principles to the design of thermo-electric 
generators. The efficiency of these devices depends not only 
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on the thermo-electric power of the junction but also on the 
electrical and thermal conductivities of the materials of 
which it is composed, so the selection of the best materials 
is a matter of considerable complexity. The author considers 
this problem from the point of view of solid-state physic 
and derives a number of formulae to guide the designer, 
The first half of the work ends with an account of some 
practical applications of thermo-electric generators. These 
include a power unit for a radio set, which is operated from 
the waste heat of an oil lamp, and a 200-watt generator 
which consumes 2 kg of firewood per hour! 

The remainder of the book deals in a similar fashion with 
the related subject of thermo-electric cooling. Detailed theory 
is followed by an account of experimental investigations on 
semi-conductors and by examples of practical applications, 
Thermo-electric cooling is already the most efficient method 
of reducing the temperature in a small volume, and the 
author expresses the opinion that in due course it will bk 
supreme for larger-scale refrigeration also. 

This is essentially a volume for the specialist, and it is 
written by an acknowledged expert in the field covered. 
Many of the statements which he makes are unsupported by 
any evidence, and though there is no reason to doubt their 





accuracy, a more complete list of references would have been 
valuable. Nevertheless, the book contains a great deal of 
information, which cannot readily be obtained elsewhere, 
on a subject of growing practical importance and is therefore 
to be welcomed. j 


J. W. MEARES AND R. E. NEALE 


ELECTRICAL ENGINEERING PRACTICE. 
6TH EDITION, Vol. I 


CHAPMAN AND HALL. 1958. 716 PP. £3 


THIS book, the first of three volumes, covers these fields: 
(1) definitions, materials and measurements, (2) generation, , 
prime movers, and the sale of electrical energy, and (3) trans- 
mission and control. 

It is an excellent textbook for the practising engineer. 
Each phase of the subject is dealt with from three aspects: a 
general, but critical, review of current practice; where 
necessary, the theoretical background, including the funda- 
mental mathematical expressions concerned; and a résumé 
of the practical considerations, this last section in many 
cases containing data extracted from relevant regulations or 
from British Standards. An excellent bibliography of appro- 
priate regulations, British Standards, books, and papers is 
included at the end of each chapter. 

It appears to be taken for granted that the status of the 
British Standards Institution, and of the British Standards 
issued, needs no explanation, nor does the existence of the 
various regulations quoted. The book will primarily appeal 
to the engineer (of at least Ordinary National Certificaie 
standard academically) who has had a few years’ experience 
in the practical side of engineering, though this is not to say 
that it will not be of considerable value to those whose 
practical experience is just starting. 

The information in the book is well up to date; but minor 
criticism concerns the omission of any reference to the direct 
measurement of kVAh and kVA, and the paucity of informa- 
tion on the Grid and the Supergrid. Further, since the book 





was written, B.S. 2613: 1955 (p. 218) has been replaced by 
B.S. 2613: 1957, in which, as foreshadowed in the text, the 
load-plus-overload rating for motors of less than 50h.p. per 
1000 r.p.m. is no longer recognized as a standard requirement. | 


JOURNAL I.E.E. 
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*Denotes that the publication is also in the Lending Library. The 
publications cannot be bought through The Institution; the pub- 
lishers and the prices are given only for the convenience of members. 


LIBRARY ACCESSIONS 





BOOKS 

ABBOTT, A. L., and SMITH, C. L. 
National Electrical Code Handbook. 9th ed. 
London, McGraw-Hill, 1957. pp. xi, 650. 20 x 14cm. £2 10s. 6d. 


Based on the 1956 Edition of the National Electrical Code. A guide 
to the general plan, scope and purpose of the 1953 Code. 


621.315.3 


COTTON, H., and PARRY, P. V. 621.3(076) 


Solution of Problems in Electrical Technology* 
London, Pitman, 1958. 18 x 12cm. 20s. 


Acollection of graded worked examples and questions for the student 
to answer, either chosen from or similar to questions in the examina- 
tion papers of the University of London, The Institution of Electrical 
Engineers, and the City and Guilds Institute. 


pp. xi, 315. 


DEPARTMENT OF THE ARMY 413 = 82 
Technical Manual No. 30-545. English-Russian, Russian-English 
Electronics Dictionary 

U.S. War Office, 


Washington, 1956. pp. 944. 23 x 15cm. 


£1 13s. 

Contains 22000 Russian terms and abbreviations based on numerous 
sources in Russia, Britain and America covering electronics and 
related subjects. 


DEUTSCHE VERBUNDGESELLSCHAFT 621.315.027.3 
Die Planung des 380 kV-Netzes in der Deutschen Verbundgesellschaft 
(Planning the 380kV Network in the German Electricity Supply 
Association) 

Heidelberg, Deutsche Verbundgesellschaft, 1957. pp. 123. 

30 x 21cm. 

The German Verbundgesellschaft is responsible for furthering the 
development of the German electricity network and improving the 
collaboration between the various supply companies. In. 1948 it 
surveyed the position and made recommendations and plans for 
development. These covered power stations and h.t. lines, tele- 
communication circuits for signalling, telemetering and telecontrols, 
frequency control and load control. 


HOLM, W. A. 621.397 


How Television Works. An Illustrated Non-Mathematical Account 
of its Principles* 


Netherlands, Philips Technical Library, 1958. pp. xv, 318. 
2x 14cm. 32s. 6d. 


A thorough, up-to-date and correct explanation lucidly written and 
well illustrated. It deals with the C.C.I.R. 625-line system, but 
important differences of the British 405-line system are noted. 


SAVANT, C. J. 621-52 
Basic Feedback Control System Design 
London, McGraw-Hill, 1958. pp. xvi, 418. 23 x 15cm. 74s. Od. 


Intended for students, this book deals with the fundamentals of 
servo-mechanism theory and design by means of practical examples. 


STEPHEN, D. D. 621.313.32 
Synchronous Motors and Condensers* 

London, Chapman and Hall, 1958. pp. ix,500. 22 x 14cm. £3. 
An introduction to the characteristics of synchronous motors and 
their associated starting and control equipment, which discusses 
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problems encountered in selecting the most suitable motor for a 
particular application. This book will be reviewed in a future issue. 


TIMMIS, A. C., and PHILLIPS, W. A. (Editors) 654 
Supplement to the Compendium of the Technical Recommendations 
Issued by the C.C.LF., C.C.LT., C.C.LR. of the International Tele- 
communications Union* 

Liverpool, Automatic Telephone and Electric Co., 1957. pp. 71. 
19 x 13cm. 


TRADE AND TECHNICAL PRESS, LIMITED 621-82 


Hydraulic Handbook 

Morden, Trade and Technical Press, 1958. pp. viii, 764. 28 x 18cm. 
£4 10s. 

Technical data and information concerning the design, operation and 
maintenance of hydraulic equipment. There is a survey of equipment 
and applications, and a buyers’ guide. 


WATSON-WATT, R. 92(WAT) 
Three Steps to Victory. A Personal Account by Radar’s Greatest 
Pioneer. 

London, Odhams, 1957. pp. 480. 22 x 14cm. 30s. . 


This story begins as an autobiography and develops into an account, 
from the political and military angle, of the growth of radar air- 
defence in the last war. This book will be reviewed in a future issue. 


WEILER, H. D. 534.86 
High Fidelity Simplified. 3rd ed. 

New York, Rider, 1957. pp. xiii, 202. $2.50. 

A description of loudspeakers, amplifiers, playing desks and tape 
recorders used in the home. 


WHITROW, M. (Editor) 


Index to Theses accepted for Higher Degrees in the Universities of 
Great Britain and Ireland. Vol. 5. 1954-55 


London, Aslib, 1958. pp. xii, 170. 24 x 15cm. 25s. 


WITTS, A. T. 621.396 
Worked Radio Calculations. Graded practical examples for radio 
service engineers, wireless operators and students of radio. 2nd ed. 
London, Pitman, 1958. pp. xii, 155. 18 x 12cm. 12s. 6d. 


Gives worked examples of the formulae met in radio servicing and 
in wireless operators’ courses. In this edition the M.K.S. system of 
units has been introduced. 


WRIGHT, W. D. 535 
The Measurement of Colour. 2nd ed. 
London, Hilger and Watts, 1958. pp. ix, 263. 
£2 12s. 

Besides dealing with the principles and methods of colorimetry, this 
book briefly discusses three-colour reproduction in photography and 
television. 


22 x 14cm. 


YOUNGER, J. E. 531.3 


Advanced Dynamics 
New York, Ronald Press, 1958. pp. v, 285. 23 x IScm. $8.50. 


An advanced book for students. Apart from the examples in which 
the significance of the mathematical treatment is explained, there are 
a number of problems for the student to work, to which answers have 
been provided. 
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621.316.5 


ZAJIC, V. 
High Voltage Circuit-Breakers* 


London, Constable, 1957. pp. 324. 21 x 16cm. 25s. 


This is a translation from the Czech. The introductory section includes 
a historical survey of developments. There is an analysis of the h.v. 
system from the point of view of circuit-breaking. Then constructional 
details are dealt with at length, and a final section discusses breaking- 
capacity tests. 


OTHER PUBLICATIONS 

ACTA ELECTRONICA 

International Symposium on Physical Problems of Colour Television 
Paris, Acta Electronica, 1957. pp. 419. 27 x 2lcm. £4. 


AUTOMATIC TELEPHONE AND ELECTRIC CO. LTD. 
Modern Practice and Theory for the Computation of Selector 
Quantities 

London, Automatic Telephone and Electric Co., 1957. 
neering Bulletin 2322. pp. 134. 28 x 22cm. 


Engi- 


B.B.C. ENGINEERING DIVISION 


New Equipment and Methods for the Evaluation of the Performance 
of Lenses for Television by W. N. Sproson 


London, B.B.C., 1957. Engineering Division Monograph No. 11 
pp. 16. 28 x 22cm. 5s. 


B.B.C. ENGINEERING DIVISION 
The B.B.C. Colour Television Tests: An Appraisal of Results by 
W. N. Sproson, S. N. Watson and M. Campbell 


London, B.B.C., 1958. Engineering Division Monograph No. 18. 
pp. 39. 28 x 22cm. Ss. 


DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH 
Automation in North America 


London, H.M.S.O., 1958. Overseas Technical Reports No. 3. 
pp. vi, 62. 24-5 x 15cm. 4s. 


HIGH PADDINGTON COMMITTEE 
OF INVESTIGATION 69 


High Buildings in the United Kingdom. An Investigation of the 
Principal Components of Structures and Services with Particular 
Reference to High Paddington 


London, High Paddington Committee of Investigation, 1957. 
pp. 104. 33 x 20cm. £10 10s. 


MINISTRY OF HEALTH—DEPARTMENT OF HEALTH 
FOR SCOTLAND 


Operating Theatre Suites 


London, H.M.S.O., 1957. 
pp. iv, 76. 25 x 18cm. 9s. 


Hospital Building Bulletin No. 1. 


OPERATIONAL RESEARCH SOCIETY, UNITED KING- 
DOM, OPERATIONS RESEARCH SOCIETY OF AMERICA 
AND INSTITUTE OF MANAGEMENT SCIENCES 


Proceedings of the First International Conference on Operational 
Research (Oxford 1957) 


London, English Universities Press, 1957. pp. viii, 526. 23 x 16cm. 
£2 10s. 


UNITED NATIONS. ECONOMIC COMMISSION FOR ASIA 
AND THE FAR EAST 


Electric Power in Asia and the Far East 1951 to 1955. 
Bangkok, United Nations, 1957. pp. vi, 59. 28 x 21cm. 4s. 6d. 


404 


Contents of the Current Issues 
of the Proceedings 


The date in italics is that of the Journal review or special article. Where 
given, the date in capitals refers to the month in which a paper was 
published individually. 


PART A. POWER ENGINEERING (JUNE 1958) 
See the Journal for June 1958, p. 340. 


PART B. RADIO AND ELECTRONIC 
ENGINEERING (JULY 1958) 


Discussion on Frequency-Modulated V.H.F. Transmitter Technique 
before the Southern Centre 

G. B. B. M. SUTHERLAND, M.A., SC.D., F.R.S. 
Red Radiation 


Discussion on Transistor Circuits and Applications before the 
South Midland Radio and Measurement Group 

H. E. HOLMAN, G. C. NEWTON, AND S. F. QUINN. PAPER NO. 2390R, 
JULY 1957 A Flying-Spot Film Scanner for Colour Television 
July 1958 


J. HOWLETT, B.SC., PH.D. PAPER NO. 2507 M, JANUARY 1958 The 
Application of Digital Computers to Nuclear-Reactor Design May 
1958 


J. H. BOWEN, B.SC., AND E. F. O. MASTERS, B.SC. PAPER NO. 2422M, 
OCTOBER 1957 Temperature Transients in Gas-Cooled Thermal 
Nuclear Reactors May 1958 

W. ABSON, B.SC., P. G. SALMON, AND S. PYRAH. PAPER NO. 2546M, 
JANUARY 1958 The Design, Performance and Use of Fission 
Counters May 1958 


W. ABSON, B.SC., P. G. SALMON, AND S. PYRAH. 
JANUARY 1958 


PAPER NO. 2608 Infra- 


PAPER NO. 2542 M, 
Boron Trifluoride Proportional Counters May 1958 
R. FEINBERG, DR.ING., M.SC. PAPER NO. 2609R The Screen 
Efficiency of Sealed-Off High-Speed-Oscillograph Cathode-Ray 
Tubes July 1958 

C. D. MEE, PH.D. PAPER NO. 2536M, FEBRUARY 1958 Magnetic 
Tape for Data Recording July 1958 

E.. SOFAER. PAPER NO. 2591 R Phase-Coherent Back-Scatter of 
Radio Waves at the Surface of the Sea July 1958 

Written discussion on Transverse Film Bolometers for the Measure- 
ment of Bower in Rectangular Waveguides 


Written discussion on Design of Microwave Filters with Quarter- 
Wave Couplings 


PART C. MONOGRAPHS (MARCH 1958) 
See the Journal for March 1958, p. 158. 


Technological Education 


AT the annual conference, on the 7th May 1958, of the 
London and Home Counties Regional Advisory Council for 
Higher Technological Education, Sir Edward Boyle, Parlia- 
mentary Secretary to the Ministry of Education, said that 
the links between grammar schools and technical colleges 
had not been close enough. Students should know of the 
range of careers open to them and the appropriate qualifi- 
cations needed. It was hoped that by the middle 1960's 
technical colleges would be producing 4~-5000 people a year 
from sandwich and full-time courses, with up to 20000 
students enrolled in sandwich courses alone. The present 
enrolment was just over 4000. Sandwich courses offered a 
new range of opportunities to grammar-school sixth-formers, 
and at the same time provided scientists and engineers with the 
breadth of outlook obtainable from a sixth-form education. 


JOURNAL I.E.E. 
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Elections and Transfers 


The following elections and transfers approved by the 
Council became effective during May and June 1958 


ELECTIONS 


, Associate Members 


apey, Sqdn.-Ldr. Joseph Thomas, 
B.SC., R.A.F. 

sAIN, William Cranna, M.A., B.SC. 

BOCCALERO, Arnaldo Bartolomeo, 
DR.ING. 

curTon, George Rex 

cote, Michael Edward, B.ENG. 

pate, Edward Arthur 

pavies, Glyn 

DEARDEN, Thomas Thorpe 

DE BLIECK, Victor Joseph Marie 

DE FIGUEIREDO, Gruno Filomeno, 
B.SC.(ENG.) 

DENT, Kenneth Henry 

DONNER, Cmdr. Charles Montague, 
R.N. 

EDWARDS, Ronald Percy 

FORMAN, Lt. Ian Grant, B.A., R.N. 

GALAwAy, George Ronald 

GILPIN, Fred Alan 

GODDARD, Leonard James England 

HATWELL, EDWIN, B.SC.(ENG.) 

JACOBSEN, Lt. John, B.A., R.N. 

jones, Cyril Victor 

LE SOUEF, Francis Albert Withrop 

MACDONALD, Capt. Ian, B.A., R. SIGNALS 


Associates 


ALFREY, James Israel 

BALASUNDRAM, Lt.-Col. Coimbatore 
Anantapadmanagha 

BALHARRIE, John Stuart 

BANNING-LOVER, John Dermot, M.B.E. 

cook, Cyril Alfred 

corst, George Wilson 

HERON, Andrew George 


TRANSFERS 
Associate Member to Member 


apey, John Edward, B.SC.TECH. 

ALDRIDGE, Thomas Jack, B.SC.(ENG.) 

ARROL, Ian, M.B.E. 

BARFIELD, Lt.-Col. Reginald Tom, 
R.E.M.E. 

BRINKWORTH, Roland Riddle, B.sc. 

BROSAN, George Stephen, PH.D., 
B.SC.(ENG.) 

CULLEN, Alexander Lamb, PH.D., B.SC. 
(Eng.) 

DEVEREAUX, James Richard Robert, 
B.ENG. 

FAIRBAIRN, Peter Rowland 

GOEDHALS, Gerard, B.SC.(ENG.) 

GREEN, Thomas Edward 

HOWARD, William Henry 

KITCHEN, Frederick Ashley, B.SC. 

Laws, Cecil Alfred 


Associate to Associate Member 
HAYTHORNTHWAITE, Hubert 


Graduate to Associate Member 


ALLEN, Arthur James, B.SC.(ENG.) 

ARMITAGE, Maurice Darley, B.Sc. 

ASHWORTH, Fred, B.SC., PH.D. 

BAI, Douglas William 

BARNES, Geoffrey Norman, B.SC.(ENG.) 

BARNFIELD, Rhudwyn William, B.sc. 

BARRETT, Edward George 

BATTEN, David Malcolm 

BELL, Cyril 

BENNETT, John 

Best, Roy Ernest 

BEUKERS, John Michael, B.SC.(ENG.) 

BIDGOOD, David Edgar, M.A. 

BLACKHURST, Albert William 

BLANEY, Stanley 

BRADSHAW, Charles Francis Rowntree, 
B.ENG. 

Buss, John Henry, B.SC.(ENG.) 
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MAIN, Capt. Francis Reuben, R.N. 

MALLOCK, Maj. Arthur Moeran 
Raymond 

MARIGOLD, Cmdr. James Richard, 
R.N. 

MICHELSEN, Gunther Eberhard, B.sc. 

MONTGOMERY, Charles Wilson, B.SC. 

MUSSELL, Alexander 

NAAB, Peter George 

NICHOLS, Maj. Harold Wilfred, r.£.M.E. 

PARKINS, Cmdr. Thomas, R.N. 

PATE, Ian William, B.SC.(ENG.) 

PEACOCK, Kenneth 

PURVIS, Christopher, B.SC. 

RAJSKI, Czeslaw, DIPL.ING., D.SC. 

scott, Brig. Walter, M.A. 

SHARPLES, Roy Watson, B.SC.TECH. 

SWIDERSKI, Jan Ryszard 

THUILLIER, Maj.-Gen. 
Malapert, C.B. 

uys, Johannes Frederick, B.sc. 

WALTER, Peter Malcolm Henry, B.sc. 

WARD, Lt.-Cmdr. Walter Eric, M.A., 
R.N. 

WARDLE, Alan 

WYNN, Gordon Williams 


Leslie de 


JORDAN, Sqdn.-Ldr. Charles, R.A.F. 
Lewis, Joseph 

MOORE, Howard George 

MORRIS, William Rupert 

SINNICKS, Allan Clemont 

SMITH, John Frederick 

STEVENS, Walter Charles 
THATCHER, Leonard Charles 


MAGUIRE, Leonard John, M.B.E. 

MONKS, Air Comm. Alfred Thomas, 
C.B., R.A.F. 

O”’DONNELL, Charles Victor, M.E. 

PERKINS, Leslie Brigg, B.SC.(ENG.) 

RAW, James Herbert Beetham, 
B.SC.(ENG.) 

SCHULHOF, Alfred, B.E. 

scott, Joe Henry 

SHARPE, Hubert Thomas Aitken 

SMITH, Frederic Charles Ernest, 
B.SC.(ENG.) 

STEWART, John, M.A., B.SC. 

VAUGHAN, Wing-Cmdr. Wilfred 
Charles, B.SC., PH.D., R.A.F. 

WAKEFIELD, John Albert Plimsoll 

woop, Basil, M.A. 


VANE, Horace Charles 


CAPP, Leslie John 

CARNEY, Peter William, B.SC.(ENG.) 
CARSON,«Cyril Thomas, B.SC. 
CATTELL, John Smith 

CHALLENER, Douglas Edward 
CHAPMAN, Herbert Alec, B.Sc. 
CHING, Yuen Kai, B.SC., PH.D. 
CLARKE, Denis Richard, B.sc. 
COHEN, Stewart Saul 

COSGROVE, Michael, B.SC.(ENG.) 
CRABTREE, John Ashworth, M.A. 
cross, Raymond Alan 

CROWTHER, Gerald Offiey, B.SC.(ENG.) 
CULLIN, George Eric, B.sc. 

DALE, Kenneth Haywood 

DALTON, Alan Ogilvie, B.SC.(ENG.) 
DANES, John Edwin, B.SC.(ENG.) 
DAS, Pareshnath, M.Sc. 


Graduate to Associate Member (contd.) 


DAviEs, Norman Kenneth 

DAvis, Athol Reeve, B.E. 

pavis, Gerald Barry, D.S.C., B.SC.(ENG.) 

DAw, Anthony Wedmore, B.sc. 

DEENEY, Alfred Columba 

DEMCZYNSKI, Stanislaw Antoni, 
DIPL.ING. 

DENHOLM, Alec Stuart, B.SC., PH.D. 

pick, Alan Hector, B.Sc. 

DUGUID, James Norman, B.SC.(ENG.) 

EARNSHAW, Eric 

ELLERAY, Harold John 

ELLIS, Ronald 

EVANS, David 

EVANS, Derek Anthony 

FRENCH, Lt.-Cmdr. Oliver Norman, 
R.N. 

FRODSHAM, Vincent 

GALE, John Charles 

GARD, Raymond Isaac John 

GIESNER, David Baines, B.SC.TECH. 

GODDARD, Norman Edward, B.A. 

GODFREY, Peter, B.SC.(ENG.) 

GRAY, Cyril John Alan 

GREENFIELD, David Challen, B.sc. 

GRIMMOND, William B.sc. 

GRUCA, Jerzy, DIPL.ING. 

GUTSELL, George Bertram 

HADNUTT, William John Jennings 

HANDLEY, Geoffrey William, M.A. 

HANDLEY, George Frederick 

HARREY, Cyril 

HAWKINS, Phillip Owen 

HAYTHORNE, Stephen Andrew Richard, 
B.SC.(ENG.) 

HEATH, Norman George 

HELDER, James Bernard 

HERBERT, Reginald Sydney 

HEYES, William, B.SC.(ENG.) 

HICKS, Ronald Arthur, B.sc. 

HILL, Douglas Edwin Stone, B.sC.(ENG.) 

HOOD, Elvin Henry 

HOPPER, Eric Gordon 

HOWARD, Peter James, B.SC.(ENG.) 

HUME, Peter Dudley, B.sc. 

HUNTER, Alan, B.SC. 

HuTT, Albert Douglas 

JACKSON, Edmund Alexander, 
B.SC.(ENG.) 

JAYASEKARA, Damunupola Appuhamil- 
lage Wilfred Perera, B.SC.(ENG.), 
PH.D. 

JERRARD, David Keith 

KEITH-WALKER, Derek Graham, 
B.SC.(ENG.) 

KELLY, Trevor Douglas 

KEMP, Henry, B.SC.(ENG.) 

KILLORAN, Frank 

KNIGHT, Leslie George 

KUREISHY, Izhar Uddin, B.sc., 
B.SC.(ENG.) 

LANE, Walter Frederick 

LAVELLE, Peter Michael 

LECHOWICZ, Stanislaw, DIPL.ING. 

LINDSAY, Peter Alexander, PH.D., 
B.SC.(ENG.), DIPL.ING. 

LODGE, James Alec, B.SC. 

LOWE, Brian Ashworth 

McGHEE, Henry Arthur 

McKENNA, Michael Foley, B.SC., PH.D. 

MAHAPATRO, Tarini Charan, M.A., 
B.SC (ENG.). 

MALEK, Farid Nakhleh 

MANAFA, Marcel Nchekwube Azodo, 
B.SC. . 

MBIWAN, Ebaichuo Agbotoko, B.sc. 

METCALFE, Harry Graham 


Student to Associate Member 


BOYTON, Lt. Terence John, B.A., R.N. 
HARRIS, Aubrey 


The following elections 


MILLER, George Edward, B.sc. 

MOLE, John Pattison, B.Sc. 

MOONEY, Owen 

MOZLEY, John David, M.A 

NORTH, Cyril Arthur 

O’KELLY, Denis, M.SC.(ENG.) 

O’MALLEY, John Charles, B.sc. 

OLDFIELD, Eric 

OssOWSKI, Andrzej, B.SC.(ENG.) 

PALSER, Dennis Charles, B.sC.(ENG.) 

PARRY, David Norman 

PARTON, Kenneth Charles, B.sc.(ENG.) 

PATE, George William, B.sC.(ENG.) 

PATEL, Ranchhodbhai Rambhai, B.sc., 
M.SC. 

PEASE, Christopher Henry 

PIECHOTA, Antoni 

PLUMRIDGE, Leslie Frederick 

Potts, John, M.Sc. 

PREEN, Peter Roland, B.SC.(ENG.) 

PRIMROSE, Gordon Hugh 

PURTON, Raymond Frederick, 
B.SC.(ENG.) 

RANKIN, Gordon Murrie Balfour 

RENTON, Alexander 

RILEY, Philip Roy Hoff, B.sc.(ENG.) 

RINDANI, Dilsukhray Harshadray, B.E. 

ROBERTS, Robert 

ROTH, Joseph Frederick, B.SC.(ENG.) 

ROUTLEDGE, Henry Lancaster 

RYAN, William Joseph, B.£. 

SALMON, Geoffrey Charles, B.SC.(ENG.) 

SEDGLEY, Henry 

SHEARER, Graham James, B.E. 

simM, John Brian 

smiTH, Capt. Gerald Harry, R.E.M.E. 

smiTH, John Rainey 

SMITH, Peter Humphrey, B.SC.(ENG.) 

SPASH, David Isaac 

SPENCE, Colin Black 

SPENCER, Rodolph George 

STANCLIFFE, James Michael, B.sc. 

STARKS-FIELD, Alfred Benjamin, B.Sc. 

STELLING, Charles 

STOCKS, Peter George 

SUNTER, Peter 

SYDENHAM, Henry Laurence, B.Sc. 

TAPP, Lt. Edward William, R.A.N. 

TAYLOR, Frank Charles 

TAYLOR, Terence Courtney, B.SC., 
PH.D. 

TAYLOR, Wilfred Kenelm, B.sc., 
M.SC., PH.D. 

TURNER, Kenneth Gordon 

TYRRELL, Peter Joseph 

TYSZEWICZ, Wieslaw Jozef 

WARD, Harry Lascelles Haig, B.A. 

WATKINSON, Lt.-Cmdr. Laurence 
Percy, R.N. 

WEAVER, James John, B.SC. 

WEBER, Charles Eugene 

west, Mrs. Rosemary Ethel, M.A. 

WHite, Thomas Victor 

WHITELEY, Richard 

WHITTAKER, Thomas Roy, M.Sc. 

WILLIAMS, John Norman, B.ENG. 

WILSON, David Alan 

WONG, Kin Hong, B.£.£. 

woop, Bernard George 

WooDLey, William Alan, B.Sc. 

WOODWARD, Norman William, 
B.SC.(ENG.) 

WOOLLEY, Alan Brian, B.SC. TECH. 

WOOLLEY, William John James 

WRATHALL, Alan Edward, B.ENG. 

wRAY, Bernard 


MACLENNAN, Alexander Bain, B.SC. 
ware, Charles Thomas George 


and transfers approved by 


the Council are effective from the 26th June 1958 


ELECTIONS 
Graduates 


ANDERSON, David Gray 


BAYNTON, Roy Francis 





Elections and Transfers 
ELECTIONS 


Graduates (contd.) 


BEDFORD, Roger John 

BEESLEY, Peter 

BLACKMAN, John Richard, B.sC.(ENG.) 

BLYTHE, William Timothy Lance 
Hetherington 

BRACKSTONE, Leslie Arthur 

CAHILL, Denis Peter Mary, B.E. 

CHEN, Jimmy Wie Ying, 8.SC.(ENG.) 

COLLETT, Derek William. 

cope, Norman James 

CORDELL, Derek William 

CROOME, Terrance Allan 

DAVIES, Derek Hugh 

DENTON, Benedictus Kofi 

DICKSON, Michael 

posss, David John 

DOWLING, James Finbar, B.£. 

DRANE, Albert England 

DYER, Arthur Joseph 

EMSLIE, Ronald Arthur 

GILDERS, Leslie John, B.E. 

coop, Robin Walter 

GREENWOOD, Derek 

HARGREAVES, Brian, B.SC.(ENG.) 

HIGGINS, Ronald Charles 

HILL, Robert John 

HOPKINS, Vernon Arthur 

HUBBLE, Raemond Arthur 

HURLEY, Cornelius Bernard, B.£E. 

HUSSEY, Roger Francis, B.E. 

HUTCHINSON, Donald 


Students 


AL-SAIGH, Jamil Bashir Mourad 
Amos, Anthony Frank 
BAINBRIDGE, Brian 

BARFOOT, David William 
BERESFORD, Maxwell Clive, B.sc. 
BoTT, Ian Bernard 
BOWTHORPE, John Willis, B.A. 
CARE, John Michael 

CHAPMAN, James, Jnr. 

cook, Harold 

COsTIN, John Henry Wallington 
course, Neville Charles 
CRUICKSHANK, Alan James 
DAVIES, Meirion 

DEMPSEY, Herbert 

DE NORDWALL, Anthony Simon 
DERMER, Christopher Lance 
DOYLE, John Kevin 
DRUMMOND, Malcolm McAllister 
pDYAS, William McPherson 
EBBAGE, Anthony Charles. 
FOWLER, Colin James 
GALLAGHER, James William, B.sc. 
GARTON, David John 

GOvER, Beverley Richard 
GRAY, Anthony Peter 

HANLON, Brian Leslie 
HODGSON, Keith 

HOLDEN, Richard Martin 
HOUNG LEE, David Aloysiis 
JOLLY, Brian Stuart 

KANE, Kevin Patrick 


TRANSFERS 
Student to Graduate 


BARCLAY, David, B.sc. 

Bose, Ajit Kumar, B.Sc. 

BOWLER, Ronald Gordon Lawrence, 
B.SC. 

BROOKS, Peter John 

FLEMING, John Eric Edgcumbe 

GRACIE, John, B.SC.(ENG.) 

HAMILTON, Gordon Blyth, B.sc. 

HANKINS, Harold Charles Arthur, 
B.SC.TECH. 

HARTLEY, Derek, B.SC. 

HEDDERLY, David Leslie, B.sC.(ENG.) 

HOBBS, Robert Lamont 

KAPP, John Gisbert, B.SC.(ENG.) 

KENNEDY, John Roger, B.SC.(ENG.) 

KERDEMELIDIS, Vassilios, B.E. 
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yaMES, Leslie Gwyn 

JONES, Peter Charles Arthur 

KAPoOsI, Mrs. Agnes Aranka 

KERNAN, Gerard Laurence, B.E. 

LEE, Colin Howard, B.SC., B.SC.(ENG.) 

MeCLEERY, Colin William Valentine, 
B.A. 

MATTHEWS, Norman Eric, B.Sc. 

MEHTA, Sudhakar Fancilal, B.E. 
M.SC. 

MITCHELL, Jack Stephen 

MOULDER, Kenneth 

PARDEY, Philip Hilary 

PEASE, Roy, B.SC. 

PRESCOTT, Raymond John 

RALPH, David John 

ROBERTS, David Lloyd, B.ENG. 

SAHAI, Surendra Mohan 

SALTER, Robin John, B.SC.(ENG.) 

SMITH, Patrick Cyril 

SPENCER, Leslie 

Symons, William Charles 

TURLEY, Alan 

TURNER, Reginald 

WALDER, Robert John 

WALKER, Philip 

WHITEHEAD, Roland Ward 

WILSON, Richard Rodney, B.SC.(ENG.) 

woop, Harry Alfred Brian 

ZAKI, Asser, B.SC.(ENG.), M.S. 


KINSELLA, Terence 

Lewis, William John Alastair 
LIGHTOLLER, Brian 

LITTLE, Paul Anthony 
LITTLE, William Wylie 
LYONS, Clifford Henry 
McCUE, Ian Roderick 
MAYLOR, Raymond Johnson 
NEWTON, Barry Preston, B.SC. 
PAGE, Peter Bernard 

PIKE, Donald Brian, B.sc. 
PORTER, Arthur Kenneth 
PoTTER, John Russell 
PRATT, Phillip John 
ROBERTS, Dewi Llewelyn 
ROBINSON, Alfred Henry 
SHARP, Anthony Cormick, B.Sc. 
SHORTT, David Peter 
SIGLEY, Gary Roy 
SIMONSEN, Brian 

SIZER, Brian Lewis 

SLINGER, Neil Harold 
SMITH, Edwin David 
STEPHENS, Bruce, B.SC. 
TOWLSON, Keith 

WALKER, Terence Gordon 
WALLACE, Brendan 

WARD, Bruce Roland, B.sc. 
WILK'NSON, Brian 
WILLIAMS, Graham Thomas 
worTH, Alan 


KING, John Albert Henry 

Lowe, Dudley Edward 

MORRIS, Philip Arthur Crowley, B.sc. 

MOSES, Raymond 

NEWLAND, David Edward, B.A. 

PADWICK, Gordon Charles, B.sC.(ENG.) 

POOLE, Raymond William 

ROBERTS, Wilfred, B.SC. 

ROBINSON, Peter, B.SC. 

VASWANI, Peter Kishinchand Tolaram, 
B.SC.(ENG.). 

WALKER, Ronald Brown, B.Sc. 

WHITNELL, John Henry 

WInsor, John Michael 

YOULE, Eric, B.SC.(ENG.) 


Forthcoming Events 


ALL meetings are held at Savoy Place, beginning at 5.30 p.m, 
(tea at 5 p.m.), except where otherwise stated. The nature of 
the meeting is indicated by the following key: 


O ORDINARY 

M MEASUREMENT AND CONTROL SECTION 

R RADIO AND TELECOMMUNICATION SECTION 
S SUPPLY SECTION 


U_ UTILIZATION SECTION 

September 1958 . 

s 18-21 Thursday-—Sunday Section Visit to Edinburgh 

October 

oO 9 Thursday S. E. GOODALL, M.SC.(ENG.) Inaugural 
Address as Presidentt 

M 14 Tuesday 3. K. WEBB, M.SC.(ENG.), B.SC.TECH. Chair- 
man’s Addresst 

U 16 Thursday R. A. MARRYAT, B.SC.(ENG.) Chairman’s 
Addressf{ 

R 22 Wednesday G. MILLINGTON, M.A., B.SC. Chairman’s 


Addresst 


s 29 Wednesday D. P. SAYERS, B.SC. Chairman’s Addresst 


t No advance information will be available 


This is not the complete list of meetings to be held at Savoy 
Place during October 


Annual Dinner of the Admiralty 
Electrical Engineering Officers 


THE Annual Dinner of the Admiralty Electrical Engineering 
Officers was held in Bath on the 4th March 1958. Sir 
Hamish D. MacLaren, a Vice-President of The Institution 
and Director of Electrical Engineering, Admiralty, presided. 
Mr. J. F. Wright, Chairman of the Western Centre, also 
represented The Institution. 

The speakers were Mr. James A. Milne (President of the 
Shipbuilders’ Conference), Sir Hamish MacLaren, Mr. A. N. 
Irens (Chairman, South Western Electricity Board), and 
Mr. J. C. Thompson (Deputy Director of Electrical Engi- 
neering, Admiralty). The guests included Vice-Admiral 
Sir A. Gordon V. Hubback (Fourth Sea Lord), Rear-Admiral 
N. A. Copeman (Deputy Controller), Capt. Furlong (United 
States Navy), Capt. Urquhart (Royal Australian Navy) and 
Cmdr. Kelly (Royal Canadian Navy), as well as the heads of 
several Admiralty Departments. 

Mr. Milne referred ‘to the splendid co-operation that had 
been developed between the electrical industry, the ship- 
builders and the Admiralty in the building of minesweepers 
and inshore vessels, a programme with which he had been 
closely associated; and Mr. Irens spoke of the high respect 
which industry had for the names of MacLaren, Couch, 
Mooney and Thompson. . 

Sir Hamish responded for the Admiralty Electrical Engi- 
neering Officers. Mr. J. C. Thompson, in proposing the toast 
of the guests, particularly welcomed the representatives 
from the United States, Canada and Australia. 


JOURNAL I.E.E. 
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HE HOMES FUND 


WMMARY OF CONTRIBUTIONS RECEIVED TO 
ISTH JUNE 1958 








No. of 
Contributors «gg J 
£1000 and over 6 6000 0 O 
£100 to <£1000 30 6586 3 0O 
£5 to <£100 855 9070 6 7 
| £2 to <£5 2078 5691 13 11 
Under £2 24051 12470 4 2 
27020 £39818 7 8 


HONOURS AND DISTINCTIONS 
(CONFERRED ON MEMBERS 


me names of the following members of The Institution were 
included in the list of Birthday Honours and Distinctions 
wonferred by Her Majesty the Queen: 


KNIGHT GRAND CROSS OF THE ORDER OF THE BRITISH 
FMPIRE 





citrine, The Rt. Hon. Lord, P.c., K.B.E., LL.D. (Companion) 


KNIGHT COMMANDER OF THE ORDER OF THE BRITISH 
EMPIRE 
Peard, Rear-Admiral K. H. T., 


KNIGHT BACHELOR 
kson, Willis, D.SC., D.PHIL., 


c.B.E. (Member) 


DR.SC.TECH., F.R.S. (Member) 


ickles, J. S., B.SC.TECH. (Member) 
— OF THE ORDER OF THE BATH 
pay, F. I., C.B-E., B.SC.(ENG.) (Member) 


COMMANDER OF THE ORDER OF THE BRITISH EMPIRE 
Bellamy, D., 0.B.£E. (Companion) 

Bevan, P. A. T., B.sc. (Member) 

Fowan, J. (Member) 

King, J. L., 0.B.£. (Member) 

Thompson, J. ae B.SC.(ENG.) (Associate Member) 

Nilloughby, G , O.B.E., M.SC.TECH. (Member) 


PFFICER OF THE ORDER OF THE BRITISH EMPIRE 
ann, R. W. (Member) 

unstall, H. A. (Companion) 

atson, D. S., B.SC.(ENG.) (Associate Member) 

oodbridge, A. W., M.SC.(ENG.) (Member) 


EMBER OF THE ORDER OF THE BRITISH EMPIRE 


ooke, H. A., B.SC.(ENG.) (Member) 
ntros, C. J. (Associate Member) 












LECTION OF COUNCIL FOR THE 

EAR 1958-59 

following were nominated for the vacancies which{will 
in the offices of President, Vice-Presidents, Honorary 
kasurer, and Ordinary Members of Council on the 30th 
tember next: 

hatdet (a) S. E. GOODALL, M.SC.(ENG.), F.Q.M.C. 


ite-Presidents (two vacancies) 


F)SIR HAMISH D. MACLAREN, (a) A. H. MUMFORD, O.B.E., B.SC. 
K.B.E., C.B., D.F.C., LL.D., (ENG.) 
B.SC. 


Honorary Treasurer (a) E. LEETE 
ULY | 95 8 





Ordinary Members of Council 
Members (four vacancies) 


(6) A. J. BIGGS, PH.D., B.SC. 

(a) PROF. M. W. HUMPHREY DAVIES, 
M.SC. 

(a) L. DRUCQUER 

(a) J. M. FERGUSON, B.SC.(ENG.), 
M.1I.MECH.E. 


(c) BRIG. J. D. HAIGH, O.B.E., M.A. 

(d) R. J. HALSEY, C.M.G., B.SC. 
(eNG.) 

(a) H. V. PUGH, M.I.MECH.E. 

(e) T. B. D. TERRONI, B.SC. 


Associate Members (two vacancies) 


({) E. C. CHERRY, D.SC. 
(a) D. C. FLACK, B.SC.(ENG.), PH.D., 
A.M.1.MECH.E. 


(a) D. H. TOMPSETT, B.SC.(ENG.) 


Companion (one vacancy) 
(a) SIR JOHN DEAN, B.SC. 


(a) Nominated by the Council 


(6) Nominated by H. A. M. Clark, B.sc.(ENG.); V. J. Cooper, B.Sc.(ENG.); 

V. J. Francis, p.sc.; A. B. Howe, 0.B.£., M.sc.; T. Kilvington, 

B.SC.(ENG.); J. Moir; M.J.L. Pulling, C.B.E., M.A.; -A.R.A. Rendall, 

O.B.E., PH.D., B.sc.; E. L. C. White, PH_D., M.A.; Group-Capt. 
W. Proctor Wilson, C.B.E., B.SC.(ENG.), R.A.F.V.R. 


Nominated by E. H. Cooke-Yarborough, M.A.; E. Eastwood, PH.D., 
M.sc.; B. N. MacLarty, 0.B.£.; G. Millington, M.A., B.sc.; J. A. 
Ratcliffe, 0.B.£., M.A., F.R.S.; N. C. Rolfe, B.sc.(ENG.); R. A. Rowden, 
B.SC.(ENG.); J. A. Saxton, D.sc., PH.D.; R. L. Smith-Rose, c.B.e., 
D.SC., PH.D.; W. E. Willshaw, M.B.E., M.SC.TECH. 


(c 


~ 


(d) Nominated by C. O. Boyse, B.sc.(ENG.); W. J. Bray, M.SC.(ENG.); 
H. Faulkner, C.M.G., B.SC.(ENG.); Sir Archibald J. Gill, B.sc.(ENG.); 
Brig. Sir Lionel H. Harris, K.B.E., T.D., M.sc.; F. E. McGinnety, 
M.SC.; B. G. Pressey, M.SC.(ENG.), PH.D.; C. Riley, 0.B.£., B.SC.TECH. ; 
H. Stanesby; R. T. B. Wynn, C.B.E., M.A. 


(e) Nominated by P. R. Bardell, B.sc.; A. J. Biggs, PH.D., B.sc.; N. R. 
Bligh, B.sc.(ENG.); A. Bloch, DR.ING., M.sc.; D.C. Espley, 0.B.£., 
D.ENG.; L. I. Farren, M.B.£.; R. J. Halsey, C.M.G., B.SC.(ENG.); 
G. J. Hunt; G. J. Scoles, B.sc.(ENG.); D. R. Turner, M.ENG. 


(f) Nominated by G. Baillie; W. G. N. Chew, 0.B.£.; Sqdn.-Ldr. K. M. 
Dunsford, R.A.F.; N. H. Elgood, m.a.; Group-Capt. A. Foden, 
B.SC.TECH., R.A.F.; Air Comm. V. G. A. Hatcher, 0.B.E., A.F.C.; 
Harold B. Morton, B.A.; Sqdn.-Ldr. A. W. Stewart, B.SC., R.A.F.; 
J. B. Supper; C. F. Sutton, M.A. 


A ballot has been held, and the result has been reported 
by the scrutineers appointed at the Ordinary Meetings held 
on the 10th April and 15th May, 1958. 

The Council have appointed Mr. J. R. Rylands, M.sc., J.P., 
to fill the vacancy created by the election of Mr. A. H. 
Mumford, 0.B.E., B.SC.(ENG.), aS a Vice-President before the 
completion of his term of office as an Ordinary Member of 
Council. 

The constitution of the Council for next session will 
accordingly be as follows: 


President s. E. GOODALL, M.SC.(ENG.), F.Q.M.C. 


The Past-Presidents 

Vice-Presidents 

SIR WILLIS JACKSON, D.SC., SIR HAMISH D. MACLAREN, K.B.E., 
D.PHIL., DR.SC.TECH., F.R.S. C.B., D.F.C., LL.D., B.SC. 


G. S. C. LUCAS, O.B.E. C. T. MELLING, C.B.E., M.SC.TECH. 
A. H. MUMFORD, O.B.E., B.SC.(ENG.) 

Honorary Treasurer E. LEETE 

Ordinary Members of Council 


Members 


J. A. BROUGHALL, B.SC.(ENG.) 

PROF. M. W. HUMPHREY DAVIES, 
M.SC. 

B. DONKIN, B.A. 

J. M. FERGUSON, B.SC.(ENG.), 
M.I.MECH.E. 

J. S. FORREST, D.SC. 

R. J. HALSEY, C.M.G., oon 


F. C. MCLEAN, C.B.E., B.SC. 
B. L. METCALF, B.SC.(ENG.) 

J. R. MORTLOCK, PH.D., B.SC.(ENG.) 
H. V. PUGH, M.I.MECH.E. 

J. R. RYLANDS, M.SC., J.P. 

D. P. SAYERS, B.SC. 

C. E. STRONG, O.B.E., B.A., B.A.I. 

H. WATSON-JONES, M.ENG. 

H. WEST, M.SC. 
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Associate Members 

D. C. FLACK, B.SC.(ENG.), PH.D., 
A.M.1.MECH.E. 

E. M. HICKIN 


J. B. HIGHAM, PH.D., B.SC. 
D. H. TOMPSETT, B.SC.(ENG.) 


Companion 
SIR JOHN DEAN, B.SC. 


' Associate 
R. H. PHILLIPS, T.D. 


Chairmen and Past-Chairmen of Sections 


*J. VAUGHAN HARRIES (UTILIZA- ‘*H. S. PETCH, B.SC.(ENG.) 
TION) (MEASUREMENT AND CONTROL) 
*}.S. MCPETRIE, PH.D.,D.SC.(RADIO ‘*PROF. M. G. SAY, PH.D., M.SC., 
AND TELECOMMUNICATION) F.R.S.E. (SUPPLY) 
R. A. MARRYAT, B.SC.(ENG.) D. P. SAYERS, B.SC. (SUPPLY) 
(UTILIZATION) J. K. WEBB, M.SC.(ENG.), B.SC. 
G. MILLINGTON, M.A., B.SC. (RADIO TECH. (MEASUREMENT AND 
AND TELECOMMUNICATION) CONTROL) 


Chairmen and Past-Chairmen of Local Centres 


J. ASHMORE (SOUTH MIDLAND) *F. R. PERRY, M.SC.TECH. (NORTH 

G. BISHOP, B.SC. (SOUTHERN) WESTERN) 

J. COLLINS (MERSEY AND NORTH J. D. PIERCE (EAST MIDLAND) 
WALES) R. J. RENNIE, B.SC. (SCOTTISH) 

*A. J. COVENEY (NORTH MIDLAND) J. E. L. ROBINSON, M.SC. (NORTH- 


oo 


A. T. CRAWFORD, B.SC. (NORTH- WESTERN) 

EASTERN) *L. G. A. SIMS, D.SC., PH.D. 
D. E. LAMBERT, B.SC.(ENG.) (SOUTHERN) 

(EAST MIDLAND) R. W. STEEL (WESTERN) 


D. S. MCILHAGGER, PH.D., M.SC. *C. M. STOUPE, B.SC. (NORTHERN 
(NORTHERN IRELAND) IRELAND) 
*T, MAKIN (MERSEY AND NORTH ‘*E. O. TAYLOR, B.SC. (SCOTTISH) 


WALES) *L. L. TOLLEY, B.SC.(ENG.) (SOUTH 
J. D. NICHOLSON, B.SC. (NORTH MIDLAND) 
MIDLAND) *T. W. WILCOX (NORTH-EASTERN) 


*}. F. WRIGHT (WESTERN) 
* Past-Chairmen 


ELECTION OF SECTION COMMITTEES 
FOR THE YEAR 1958-59 

MEASUREMENT AND CONTROL SECTION 

The following were nominated for the vacancies which will 
occur on the Committee of the Measurement and Control 
Section on the 30th September next: 

Chairman J. K. WEBB, M.SC.(ENG.), B.SC.TECH. 

Vice-Chairman C. G. GARTON 


Ordinary Members of Committee 


A. C. LYNCH, M.A., B.SC. 
R. E. MARTIN 


A. NEMET, DR.SC.TECHN. 


The Committee have appointed Mr. F. C. Widdis, 
B.SC.(ENG.), to fill the vacancy created by the election of 
Mr. C. G. Garton as a Vice-Chairman before the completion 
of his term of office as an Ordinary Member of Committee. 

No other nominations having been received, the con- 
stitution of the Committee for next session will be as follows: 


Chairman J. K. WEBB, M.SC.(ENG.), B.SC.TECH. 


Vice-Chairmen 


Cc. G. GARTON PROF. A. TUSTIN, M.SC. 


Past-Chairmen 


H. S. PETCH, B.SC.(ENG.) DENIS TAYLOR, M.SC., PH.D. 


Ordinary Members of Committee 


E. W. CONNON, B.SC.(ENG.), M.ENG. _R. S. MEDLOCK, B.SC, 
W. S. ELLIOTT, M.A. A. NEMET, DR.SC.TECH. 


W. C. LISTER, B.SC. G. A. V. SOWTER, PH.D., B.SC.(ENG.) 
A. C. LYNCH M.A., B.SC. R. H. TIZARD, B.A. 

A. J. MADDOCK, D.SC. F. C. WIDDIS, B.SC.(ENG.) 

R. E. MARTIN M. V. WILKES, M.A., PH.D., F.R.S. 


Together with the following: 
The President 
A Representative of the Council 





The Chairman of the Papers Committee 
A Representative of each Local Measurement and Control Group 
A Representative of the National Physical Laboratory 


_-=a.e 


RADIO AND TELECOMMUNICATION SECTION: 
4 


The following were nominated for the vacancies which will 
occur on the Committee of the Radio and Telecommuni- 
cation Section on the 30th September next: 


Chairman G. MILLINGTON, M.A., B.SC. 


Vice-Chairmen UTI 

R. J. HALSEY, C.M.G., B.SC.(ENG.) T. B. D. TERRONI, B.SC, The 

Ordinary Members of Committee occu 

D. A. BARRON, M.SC. J. MOIR 

G. G. GOURIET A. J. YOUNG, B.SC.(ENG.) 

CMDR. C. G. MAYER, O.B.E., U.S.N.R. Chair 
No other nominations having been received, the constity.|Vice- 


tion of the Committee for next session will be as follows; |). 


Chairman G. MILLINGTON, M.A., B.SC. {Ordin 
: ‘ Wed 
Vice-Chairmen cM. | 

R. J. HALSEY, C.M.G., B.SC.(ENG.) T. B. D. TERRONI, B.SC, 
M. J. L. PULLING, C.B.E., M.A. No 
stitut 


Past-Chairmen 


J. S. MCPETRIE, PH.D., D.SC. R. C. G. WILLIAMS, PH.D., B.SC. |Chairt 





(ENG.) Vicg-( 
Ordinary Members of Committee . M. F 
D. A. BARRON, M.SC. __ G. G. GOURIET ( 
W. J. BRAY, M.SC.(ENG.) CMDR. C. G. MAYER, O.B.E., U.S.N. past 






PROF. A. L. CULLEN, PH.D., B.SC. J. MOIR 
C. W. EARP, B.A. B. G. PRESSEY, M.SC.(ENG.), PH.D. 
L. I. FARREN, M.B.E. W. E. WILLSHAW, M.B.E., M.SC.TE 


V. J. FRANCIS, B.SC. A. J. YOUNG, B.SC.(ENG.) iB. ADK 
and two casual vacancies to be filled by the Committee H. H. C 
Co-Opted Member &. H. COOKE-YARBOROUGH, M.A. aoa 
Together with the following: ¥ J. ¢ 
The President = 
A Representative of the Council 
The Chairman of the Papers Committee 
A Representative of each Local Radio and Telecommunication Grouj 
A Representative of each of the three Fighting Services 

Repres 
Labou: 





SUPPLY SECTION 


The following were nominated for the vacancies which wi 
occur on the Committee of the Supply Section on the 
September next: 








Chairman DD. P. SAYERS, B.SC. 





Vice-Chairmen 
J. S. FORREST, D.SC., M.A. 








Ordinary Members of Committee 


G. S. BUCKINGHAM, B.SC.(ENG.) 
W. J. CARFRAE, B.SC. 





J. L. EGGINTON, B.SC. 
O. W. MINSHULL, B.SC. 







No other nominations having been received, the 
stitution of the Committee for next session will be as follo 





Chairman DD. P. SAYERS, B.SC. 





Vice-Chairmen 


J. S. FORREST, D.SC., M.A. 
J. R. MORTLOCK, PH.D., B.SC.(ENG.) 






J. E. L. ROBINSON, M.SC. 







Past-Chairmen 


PROF. M. G. SAY, PH.D., M.SC., P. J. RYLE, B.SC.(ENG.) 
F.R.S.E. dOvE | 
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Members of Committee 
; H. S. BROWN, B.SC. O. W. MINSHULL, B.SC. 
ry ¢, §. BUCKINGHAM, B.SC.(ENG.) W. J. NICHOLLS, B.SC. 
y. J. CARFRAE, B.SC. J. E. PETERS, B.SC.TECH. 
LL, EGGINTON, B.SC. E. P. G. THORNTON 
:,H. FLURSCHEIM, B.A. F. C. WALMSLEY 
CTION). 4 HOLLINGSWORTH, M.ENG. A. L. WILLIAMS, PH.D., M.SC. 
$ Together with the following: 
The President 
A Representative of the Council 
The Chairman of the Papers Committee 


A Representative of each Local Supply Group 


hich will 
ommuni- 


UTILIZATION SECTION 


The following were nominated for the vacancies which will 
ocur on the Committee of the Utilization Section on the 
30th September next: 


Chairman R. A. MARRYAT, B.SC.(ENG.) 


constity-|Vice-Chairmen 


lows: __|/.M. FERGUSON, B.SC.(ENG.) T. E. HOUGHTON, M.ENG. 


{Ordinary Members of Committee 


), W. BINNS 
¢, M. COCK 


R. F. RICHARDSON, M.B.E. 
Cc. D. WILKINSON 

No other nominations having been received, the con- 
stitution of the Committee for next Session will be as follows: 


-D., B.Sc, {Chairman R. A. MARRYAT, B.SC.(ENG.) 
Vice-Chairmen 

).M. FERGUSON, B.SC.(ENG.) 
iPast-Chairmen 

|. VAUGHAN HARRIES 


T. E. HOUGHTON, M.ENG. 


.E., US.NH 
H. J. GIBSON, B.SC. 





NG.), PH.D, 







Members of Committee 


. ADKINS, M.A. J. B. LANCASTER, B.SC. 


. H. C. BARTON, B.A. R. P. MCCULLOCH, B.ENG. 

. W. BINNS P. MCKEARNEY, O.B.E. 

. M. COCK R. F. RICHARDSON, M.B.E. 

W. G. THOMPSON, PH.D., B.SC. 
Cc. D. WILKINSON 


Together with the following: 
The President 
A Representative of the Council 
The Chairman of the Papers Committee 
A Representative of each Local Utilization Group 


Representatives of the Admiralty, the Air Ministry, the Ministry of 
labour and National Service (Factory Department), the Ministry of 
Works and the War Office 


i ‘ 
n the 
\PPOINTMENTS AND NOMINATIONS 


(COMMITTEE ON REGULATIONS FOR THE ELECTRICAL EQUIP- 
MENT OF SHIPS 

_p.sc.encf the nomination of the Cable Makers’ Association, the 
ouncil have appointed Mr. P. W. Cave, B.sC., MEMBER, to 
¢on the above Committee in place of Mr. F. W. H. Shaw, 


.J, HARDING, T.D. 


‘tion Grow 
ices 















the nomination of Lloyd’s Register of Shipping, the 
il have appointed Mr. D. Gray, B.SC., ASSOCIATE 
R, Principal Electrical Surveyor, to serve on the above 
ommittee in place of the late Mr. G. Auterson, MEMBER. 


Le SUB-COMMITTEE ELE/TLE/2—GRAPHICAL SYMBOLS FOR 
ENERAL ELECTRICAL ENGINEERING AND TELECOMMUNI- 
ATION 

t¢ Council have nominated Dr. A. H. M. Arnold, PH.D., 
SOCIATE MEMBER, to serve as their representative on the 
dove Sub-Committee. 


ER, 
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B.S.I. SUB-COMMITTEE TLE/1/3—COMPUTER TERMINOLOGY 

The Council have nominated Mr. W. S. Elliott, M.A., MEMBER, 
to serve as their representative on the above new Sub- 
Committee. 


CODES OF PRACTICE COMMITTEE FOR BUILDINGS (BLCP/—)— 
CODE-DRAFTING COMMITTEE ON HEATING, VENTILATION 
AND THERMAL INSULATION 

The Council have nominated Mr. J. I. Bernard, B.sc.TECH., 
MEMBER, to serve as their representative on the above new 
Code Drafting Committee. 


NUCLEAR ENERGY 


NOw that the development of nuclear energy for peaceful 
purposes has become a normal activity for many members, 
it may be of help to them to be reminded of the Institution 
services available in this field. 

No nuclear-energy Section has been established by the 
Council because of the need to co-ordinate the activities of 
The Institution with those of other societies who are interested 
in complementary aspects of this branch of technology. 
Early in 1955, the Council discussed with The Institutions of 
Civil and of Mechanical Engineers how best to provide a 
common forum for engineers and scientists engaged in the 
nuclear-energy programme of the country without increasing 
the number of societies claiming their support. 

The result was the formation of the British Nuclear Energy 
Conference through the collaboration of The Institutions of 
Civil, of Mechanical, of Electrical, and of Chemical Engi- 
neers, and The Institute of Physics, later to be joined by The 
Iron and Steel Institute, The Institute of Metals, and The 
Institute of Fuel. 

The B.N.E.C. enables any of the 120000 members of the 
eight constituent societies to attend all meetings of interest to 
them in the field of nuclear energy, arranged by these societies. 
The B.N.E.C. has itself also arranged important symposia, 
such as that on Calder Hall, which was attended by over 2000 
members. The Journal of the B.N.E.C. has been published 
quarterly since January 1956 and has been recognized as a 
necessary journal of reference. 

While membership of the B.N.E.C. is confined to societies, 
their individual members have all those advantages which 
they might expect from a separate society established to cover 
this branch of engineering technology. 

The Council therefore advise members that they see no 
reason for the establishment of a new society, and believe 
that the dispersion of effort which must necessarily result 
from the duplication of bodies devoted to this branch of 
science can in fact do harm. 


DIGITAL-COMPUTER TECHNIQUES 


THE Committee of the Measurement and Control Section are 
arranging for Specialist Discussion Meetings on new digital- 
computer techniques to be held on the 16th and 17th 
February 1959. Further information will be given in the 
Journal as soon as available. 


MEMBERS TRAVELLING TO AND FROM 
THE UNITED KINGDOM 


MEMBERS visiting or taking up residence in the areas of any 
of the Oversea Branches, Oversea Committees or Joint Over- 
sea Groups, which are listed on pp. 421 and 422, are 


Continued on page 422 
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LONDON REPORT 





ORDINARY MEETING 


London’s Electricity 


AT the Ordinary Meeting on the 24th April Mr. H. V. Pugh 
presented a paper on The Generatign of Electricity in the 
London Area, which is reviewed on p. 388. The author illus- 
trated his paper by a series of slides showing many of the 
London power stations, new and old. The views of internal 
equipment shown included one of the majestic, and possibly 
somewhat lavish, turbine hall of Battersea ‘A’. The various 





1 Aerial view of Battersea power station 





types of boilers, with different fuel arrangements, gave some 
idea of the great diversity that exists. 

The London Division has carried out a large amount of 
construction work since vesting day, but in addition a great 
deal of attention has been given to the future and to making 
suitable arrangements for the education and training of new 
employees as well as those at present employed. The main 
Apprentices’ Training Centre is one of the results, and slides 
showing apprentices at work in the well-planned centre were 
presented. 

The large audience seemed to be almost entirely from 
London: Mr. D. B. Irving, Chairman of the London Elec- 
tricity Board, and Mr. A. R. Cooper, Regional Director, 
were present, as well as Sir John Hacking, who opened the 
discussion. He gave the early history of the supply industry, 
particularly in London, and paid tribute to Ferranti and his 
ideas of a large generating station with high-voltage trans- 
mission to supply load at a distance. He stressed that it was 
frequently necessary to examine where one had come from 
in order to appreciate the better where one was going, and 
addressed many of his remarks to the young engineers of 
the supply industry. 

Mr. W. N. Kilner spoke for the manufacturers, who were 
surprisingly quiet, and pointed out that most of the improved 
over-all efficiency could be attributed to the new generating 
sets which had been installed. 


410 





Mr. L. H. Welch congratulated the London Division on j 
all the work it had done and the very high degree of reliability 
of supply that had been provided. The Board had certain gn 
doubts about the increasing costs that had occurred, and it 
might have been better to have had larger sets in London 
earlier, following the example set by Sir Leonard Pearce at M 
Battersea. He was pleased that the author had now changed 
his allegiance and would be well qualified to ensure that the F 
Generating Board charged the minimum for the electricity 


he bought! * 
Genuine Gold? and 


Mr. E. B. Powell discussed the general stability of the Me: 
system and emphasized that a large amount of capacitive Mr 
current existed, which would undoubtedly increase in the 


future. Mr. W. N. C. Clinch was not sure whether the golden es 
frame of the picture was entirely the genuine metal and iu 


suggested that possibly some gilt existed, which doubtless the ther 
application of a little acid would determine. So he proceeded]: 
to apply some of the acid, although in such a friendly 
manner that the resultant dilute mixture scarcely disturbed with 
the gilt. Whe 

The author answered the few questions arising from this 
most interesting and concise paper very briefly and expressed 
his pleasure at seeing so many old friends in the audience. 











He hoped that the picture he had presented did justice to the sync 
efforts of all the staff of the London Division. the f 


The Chairman of the Supply Section proposed the vote of 
thanks and could not resist comparing the view of the new 
Belvedere station with two cigarettes standing erect before a RAI 
squashed packet, and this seemed a fair comment to round SEC 
off a meeting which had gathered that a power station’s age 
could be judged by the number of chimneys and that £45} Peep; 
washing was a regrettable incident of the past. L. H. W. THE | 





MEASUREMENT AND CONTROL SECTION - 
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Missing the Bus; or Angles on Angles 


M 
AN excellent crop of papers has grown out of the large-scale man’ 
stability tests staged by the Eastern Division of the then Mr. 
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Central Electricity Authority at Cliff Quay Generating 
Station in August 1956. Those papers concerned with system 
yansients were discussed at the Ordinary Meeting on the 
{th March, reported in the June Journal, p. 345. The joint 
meeting of the Measurement and Control and Supply 
s$ections on the 29th April was dévoted to three more, on 
methods of measuring and recording the rotor angle of a 
gnerator under transient conditions. The papers were entitled 
A Method of Measuring and Displaying Generator Rotor 
Angle, by Mr. J. N. Prewett, Generator Rotor Angle Measure- 
ment by Stroboscopic Means, by Mr. E. B. Powell and Mr. 
M. E. Harper, and Power-System Phase-Angle Measurements, 
ty Mr. F. Moran. These papers are reviewed on pp. 386-390. 

Four authors, three papers, slides, films and a demonstra- 
tion provided a stimulating evening. 

Mr. Powell opened with a résumé of the Cliff Quay tests 
and the reason why they were undertaken. His explanation 
of the significance of rotor angle took some members of the 
Measurement and Control Section a little out of their depth. 
Mr. Prewett followed, with a description of an ingenious 
transistorized photo-electric method of angle measurement, 
which had been developed to meet the requirement of 
arecord available immediately after each test. Mr. Moran 
then described an instrument for ciné-recording phase 
variations between the Cliff Quay busbar and a remote 
point on the supply system used as an undisturbed reference, 
with its data transmitted to Cliff Quay over a Post Offfice line. 
When Mr. Moran’s reference point proved to be an ‘infinite 
bus’ at Leatherhead, the puzzlement of some members was 
intensified. Mr. Harper showed, by slides, the development 
of test equipment, and Mr. Powell (as an encore) com- 
mented on a film showing convincing test results. 

During the discussion, several practical suggestions were 

put forward. Mr. P. B. Aylett hoped to see the test data 
digitalized and computed, and Mr. R. G. Parr described an 
ingenious 360° rotor-angle display in the form of a circular 
osillograph-trace with a break indicating the rotor-angle 
Pisition. 
When a young student is introduced to the theory of alter- 
lating currents, the term ‘phase angle’ appears very early as 
part of the jargon. What is astonishing is that phase angle 
8 so difficult to measure, especially when it is the angle 
between a rapidly rotated mechanical object and a more or 
less abstract concept called a rotating field. To the more 
philosophical of those present at this very interesting meeting, 
the question, ‘What are we really measuring?’ must have 
occurred with some force. 

The evening concluded with a demonstration of camera 
synchronizing, following the well merited vote of thanks to 
the four authors. M. G. S. 





RADIO AND TELECOMMUNICATION 
SECTION 


Peeping into the Future 
THE possibility of seeing a working model of a flat television 
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tube, capable of being hung on the wall, attracted a very 
large attendance at the reading of the paper by Dr. Gabor, 
Dr. Stuart and Mr. Kalman entitled A New Cathode-Ray 
Tube for Monochrome and Colour Television at the meeting 
of the Radio and Telecommunication Section on the 14th 
May. It was particularly appropriate to hear in the Chair- 
man’s opening remarks a hearty welcome extended to 
Mr. Donald Fink, President of the Institute of Radio 
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Engineers, since work in this field is also being carried out 
in the United States. The discussion which followed the 
paper showed both the interest of the British television 
industry in the possibilities presented by this tube, and the 
wide appreciation of the problems still to be faced in producing 
a practicable device. 

The important features of the design and development of 
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1 Schematic of the all-glass version of the Gabor—N.R.D.C. 
colour-television tube 





the flat tube (shown schematically in Fig. 1) were lucidly 
described by the three authors. From these descriptions 
it was apparent that a prodigious amount of experimental 
work had been devoted to this development. For example, 
it was quoted that in the design of the reversing lens, which 
is an important part of the tube, over 100 tests had been 
carried out before the final design details were achieved. 

The highlight of the evening was the demonstration of a 
demountable tube incorporating the results of the work of 
the research team. For the first time, a large audience was 
able to see a line scan produced by the electron beam after it 
had followed its circuitous path within the glass envelope. 
The self-scanning arrangement in the frame direction was 
also demonstrated, although the speeds at which this operated 
did not approach the speed which would have to be employed 
in a practical television system. 

Dr. Gabor stressed that the main use for the flat tube 
would be in colour television. The difficulties normally 
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encountered in conventional tubes with the alignment of the 
shadow mask and phosphor dot array have been overcome 
in this new tube, at least in principle, by fixing the shadow 
mask within 0-5mm of the glass face-plate on which the 
colour phosphors have been deposited. Although the demon- 
stration used a monochrome screen in place of a colour 
screen, a ‘peep into the future’ was given over one square 
inch of the tube face. In this area a new type of colour screen, 





2 Dr. Gabor explaining the apparatus 





the multi-layer transparent phosphor screen, was demon- 
strated. This had been kindly supplied by Dr. Charles Feld- 
man of the Naval Research Laboratory of America, and 
this was probably the first time that a screen of this type had 
been. shown publicly in this country. The screen consisted 
of separate layers of evaporated material, each fluorescing a 
different colour when excited by an electron beam. The 
excitation can normally be achieved by varying the energy of 
the bombarding beam to enable it to penetrate to the various 
layers of the composite screen. Dr. Gabor explained that in 
the flat tube the depth of the penetration could be obtained 
by altering the angle of incidence of the bombarding beam, 
rather than its energy. 

In the discussion, the ingenuity of the authors was highly 
praised, but considerable stress was laid on the manufacturing 
and design problems which needed to be overcome before a 
real assessment of the tube for the intended field of use 
could be made. It could be concluded that possibly the 
greatest value of the work so far undertaken is the encourage- 
ment it has given to the unconventional approach to the 
difficult colour-display problem. 

Reference was made to the comments a year or so ago 
that the size of normal television tubes is governed by the 
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width of the door to people’s living rooms. Now that the 
bulbous part and the neck of the tube have been removed, it 
can be claimed that the size of television pictures in the 
future will be governed by the height of the doors! 

The meeting closed with an interested audience speculating 


as to when a further demonstration would be given of q } 


sealed-off tube displaying a television picture. W. EW, 


SUPPLY SECTION 


Calder Hall Raises the Curtain 


ALTHOUGH much has been published about Calder Hall, most 
of the information has been confined to design particulars 
and very little describes the commissioning and operation of 
the plant. Since Calder Hall is primarily a plant for the pro- 
duction of military plutonium, there is no doubt that security 
restrictions have limited what could be said on this matter, 
The curtain was raised somewhat on the 16th April, whena 
paper entitled Operational Experience at Calder Hall was 
read before the Supply Section by Mr. K. L. Stretch, who, 
until the autumn of 1957, was Works Manager. 

The meeting was opened by Prof. M. G. Say, Chairman 
of the Supply Section, who welcomed members from other 
constituent bodies of the British Nuclear Energy Conference. 
The Chairman was particularly gratified by the very wide 
interest which this paper had evoked, this being shown by the 
crowded nature of the meeting. 

Mr. Stretch gave a brief résumé of the paper, which is 
reviewed on p. 390. He pointed out that his was clearly a 
very early report and, while any observations should be 
accepted in this light, the operational experience gained 
during the commissioning and early operation of any new 
plant was so very valuable that it was worth reporting to a 
wider circle. It should be remembered that all the information 
given was based on relatively short experience and low 


irradiations of fuel. Secondly, we should never forget how ' 


little was the knowledge of reactor operation and that we were 
at present extrapolating from a ‘very narrow base’. In parti- 
cular, there were limitations to the information given; eg. 
neutron-flux/temperature characteristics showed smooth 
curves, whereas, in fact, measurements were taken only at 
discrete points. Having said this, however, it should be 
realized that the principles involved in both designing and 
operating nuclear power stations were not really different 
from more conventional engineering. 

The discussion was opened by Mr. R. A. Peddie, who paid 
tribute to the author and his staff for the fine job they did in 
commissioning Calder Hall. He was particularly interested 
in the author’s comments on the ‘non-newness’ of nuclear 
plant and asked what peculiar maintenance problems had 
occurred. Several points of detail were raised, and Mr. Peddie 
concluded by asking whether any significance attached to 
the fact that Mr. Stretch had now left the nuclear-power 
industry and was working for the National*Coal Board. 
Could it be that the author had read Prof. Frisch’s report 
on the coal-fired reactor? 


Mr. R. F. Jackson was particularly impressed by the | 


behaviour of the Calder Hall type of reactor as a constant- 
temperature device and wondered how this behaviour would 
be affected if the negative temperature coefficient were not 
so marked. One of the really difficult problems seemed to be 
the accurate measurement of fuel-element temperatures, and 
he wondered if it would be reasonable to measure gas-outlet 
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temperatures only. He also asked if the author could advise 
designers of on-load charge and discharge equipment. 

Several other speakers took part in the discussion. 

Mr. Stretch, in replying to Mr. Peddie, said there was no 
difference from conventional plant where maintenance was 


} performed outside the reactor. Internal inspection of boilers 


(or heat exchangers) had been carried out using air lines. 
This had been awkward, but there was no great difficulty as 
the problems were not really of a nuclear nature. 

In reply to Mr. Jackson’s question about the behaviour 
with a less-negative temperature coefficient, he was afraid 
that he could give no very satisfactory answer. He would not 
like to say how the negative temperature coefficient would 
change with the fuel being subjected to more severe irradia- 
tion. He would not agree that gas-outlet temperature could 
be used instead of fuel-element temperatures for controlling 
the reactor, since the former would not be sufficiently 
responsive. As regards on-load charge and discharge equip- 
ment, he was under no illusion as to the difficulties. However, 
such equipment would be necessary so far as the civil reactors 
were concerned, and designers should realize that the only 
test for such equipment was the ‘racecourse’ test. Simplicity, 
accessibility and proof-testing were absolutely essential, and 
he was glad to note that in the civil reactors now being built 
considerable time had been allocated to proof-testing of such 
plant. 

The author, particularly in answering questions, spoke in 
a most entertaining, lucid and racy manner, and at the end 
of a very full and informative session the Chairman voiced 
the thoughts of all when he thanked him for such a stimu- 
lating paper and discussion. G. T. &. 


UTILIZATION SECTION 


Mercury-Arc Inverters 


' APAPER entitled The Use of Steel-Tank Mercury-Arc Inverters 


for Generating Medium Frequencies for Induction Heating 
was presented at the Utilization Section meeting on the 
13th March by Mr. D. L. Smart, B.sc. TECH., and Mr. J. J. L. 
Weaver. A review appears on p. 392. 

In the course of their remarks the authors pointed out 
that the induction method of heating metals has decided 
advantages in suitable applications and that, depending on 
the circumstances, the frequencies employed are in the 
medium-frequency range between 50c/s and 10kc/s. 

Dr. R. H. Barfield, in opening the discussion, outlined the 
characteristics of the ideal inverter unit. It was noticeable, 
however, that some contributors, while readily recognizing 
that the production of static apparatus for induction-heating 
supplies was an excellent piece of technical work, were 
apparently not entirely convinced that this involved a great 
advantage over rotating equipment. Indeed, one speaker, 
with practical experience of inverter generators for induction 
heating, stated that they appeared to be extremely sensitive 
0 temperature, and mentioned difficulties in starting up, 
particularly in cold weather. 

On the other hand, the view was expressed that the mercury- 
afc inverter, provided that the power could be increased and 
the size decreased, should prove a very satisfactory competitor 
to the motor-alternator. It was also pointed out that glass- 
bulb inverters had been used as well as the steel-tank type. 

Reference was made to the desirability of limiting the 
frequency at which static inverters should be used to about 
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1-5kc/s, since above that figure a certain amount of instability 
appeared to arise; but this advice was somewhat negatived 
by a warning from another quarter that with melting appli- 
cations, if the frequency was much lower than 3kc/s, this 
could produce results not only detrimental from the 
metallurgical aspect but also adversely affecting the life of 
the crucible. 

Altogether, it seemed to be an evening where the experts 
on the subject under discussion agreed to differ. 


Younger Generation 


The meeting of the Utilization Section on the 17th April was 
devoted to the reading of three short papers by junior 
members, in accordance with the now established custom of 
the Section of providing an opportunity each session for 
this particular purpose. 

The first paper was entitled 2/1 Pole-Changing Motors, by 
Mr. R. F. Burbidge. He was followed by Mr R. S. Wignall 
with a paper on Project Considerations for Diesel-Electric 
Traction. The final paper, which was presented by Mr. A. 
Wren, dealt with Some Applications of Mercury-Arc Rectifiers. 

Replying to the discussions following the reading of their 
papers, the authors acquitted themselves most commendably. 
The Chairman of the Section, Mr. Vaughan Harries, in pro- 
posing a vote of thanks to the authors, called attention to 
the high standard of all three papers, and this was thoroughly 
endorsed by all those present. 


Yarn Spinning 

The meeting of the Utilization Section on the 8th May was 
of rather a special character, as the ladies of members of the 
Section had been invited to accompany them to hear Dr. P. T. 
Standring deliver a fascinating lecture on Artificial Fibres. 

Dr. Standring not only gave a very lucid exposition of his 
subject, but supplemented his remarks by many interesting 
demonstrations, including the actual spinning of a fibre 
from its constituent powders. He outlined the basic methods 
of producing man-made fibres, listed their main properties 
and uses, and indicated their advantages compared with the 
various types of yarn of natural origin. 

It seems that textiles produced from artificial fibres never- 
theless possess at least one outstanding disadvantage, in that 
static charges are liable to form on the material. This fact, 
presented to an audience of electrical engineers, no doubt 
stimulated their imagination and conjured up in their minds 
visions of the various embarrassing situations which could 
possibly arise if wearing apparel made of such materials 
were capable of emitting sparks. It appears, however, that 
this somewhat alarming contingency can be effectively 
counteracted by the use of an anti-static agent. 

Dr. Standring invited questions at the end of his lecture 
and, judging from many of the queries raised by the male 
section of the audience (ranging from the probable effect of a 
too-hot iron on a pair of trousers to the fine points of 
washing shirts and coping with such things as pleated skirts), 
one seriously began to wonder, considering all this apparent 
wealth of expert knowledge and experience of the domestic 
scene, whether the time was not ripe to form another 
specialized section of The Institution, entitled the ‘Laundry 
Section’! 

Mr. R. A. Marryatt, supported by Mr. S. J. Emerson and 
Mr. C. F. Freeman, moved a vote of thanks to the lecturer 
for a most instructive and interesting evening, and this was 
carried with considerable acclamation. R. H. R. 
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NEWS from the Centres 








MERSEY AND NORTH WALES CENTRE 


Annual Dinner- Dance 


THE continued popularity of the Annual Dinner-Dance was 
shown at Hulme Hall, Port Sunlight, on the 20th March. Two 
hundred and eighty members and guests, filling the hall to 
capacity, provided unmistakable signs of the joyous approach 
of spring right up to 1 a.m. A large number of valuable prizes 
which had been donated were presented to the winners of a 
competition by Mrs. T. Makin, the proceeds providing for the 
Institution Benevolent Fund the substantial sum of £110. 





The Chairman’s table at the Annual Dinner-Dance of the 
Mersey and North Wales Centre at Port Sunlight on the 
20th March 


Annual General Meeting 


The Annual General Meeting was held in the Royal Institu- 
tion, Liverpool, on the 31st March, when Committee vacancies 
for next session were filled uncontested. Mr. G. W. Barlow, 
who has given excellent and much-valued service as Assistant 
Honorary Secretary, leaves the Centre. We shall miss him 
and we all wish him the best of fortune in his new sphere. It is 
a happy circumstance that Mr. D. Boyd has undertaken the 
duties. 

Institution prizes based on Higher National Certificate 
Examinations in Electrical Engineering were presented to 
Mr. V. R. Smith and Mr. J. B. Smith of Wigan and District 
Mining and Technical College: awards were also gained by 
Mr. K. A. S. Russell of the same college, and by Mr. R. A. 
Parron of Birkenhead Technical College. The meeting which 
followed was devoted to a lecture by Mr. L. C. Jesty on 
Colour Television. 


District Meetings 


The programme of District Meetings was continued at 
Wrexham on the 7th March with Earthing of Low- and 
Medium-Voltage Distribution Systems and Equipment, by 
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Mr. F. Mather, and at Warrington on the 10th March with 
Modern Medium-Voltage Switch and Control Gear, by Dr. 
E. H. Norgrove. 


Manx Debut 


Following the inclusion of the Isle of Man within the bounda- 
ries of the Centre, the first meeting there, convened by Mr, C. 
Anderson, Engineer and Manager of the Douglas Corpora. 
tion Electricity Department, was held on the 2nd May at the 
Fort Anne Hotel, Douglas. The Chairman, Mr. T. Makin, 
Past-Chairman Mr. P. d’E. Stowell, and Honorary Secretary 
Mr. S. Towill were present and made the acquaintance of 
19 members. Mr. Stowell read the paper which he had 
presented as his Chairman’s Address, A Review of Some 
Aspects of Electricity Distribution, and this was followed by 
the presentation of a film of Dr. Allibone’s Faraday Lecture, 

In the course of a very full day Mr. Makin visited Castle 
Rushen High School in the morning and Douglas High 
School for Boys in the afternoon, where in each case the 
Faraday Lecture film and the Institution film The Inquiring 
Mind were shown. Mr. Makin was very favourably impressed 
by the attendance and demeanour of the pupils and the 
obvious interest of the masters in acquiring such information 
as would enable them to help and advise their pupils regarding 
careers in electrical engineering. 


Graduates and Students 


The Graduate and Student Section, under the virile Chair- 
manship of Mr. T. I. Canning, with the active and able 
co-operation of the Honorary Secretary, Mr. R. Porter, has 
enjoyed a most successful session, featuring 11 meetings 
in Liverpool and five in Chester. A number of interesting 
visits to works, to Jodrell Bank, and to inspect the shore- and 
ship-based radar stations of the Wallasey Corporation 
Ferries Department were arranged. 

Following the Annual General Meeting, Mr. A. V. Miltoa 
gave an informal talk on Some Impressions of a Visit to N 
America. E. wn 

NORTH STAFFORDSHIRE SUB-CENT 


Annual Dinner 


THE Annual Dinner, held at the Crown Hotel, Stone, on 
21st February, was attended by about 110 members 
guests and once again proved an enjoyable and su 
function. The Chairman, Mr. H. A. P. Caddell, presided 
the principal guests included the President, Mr. T. E. Gol 
Sir George Barnes, Principal of the University College 
North Staffordshire, and Mr. A. G. B. Owen, Chairman of tht 
Staffordshire County Council. 

After the Loyal Toast proposed by the Chairman, Sit 
George Barnes proposed the toast of The Institution, and 
referred to his close association with our profession during 
his 21 years with the B.B.C.—which began its operation in 
the Institution building. Referring to the shortage of tech- 
nologists, he stressed the necd to instil self-confidence, which 
can only come from a detailed knowledge of the subject. He 
thought that if the wider curriculum was to be adopted, the 
dead wood must be continually pruned and the syllabus 
adapted to present conditions. After saying that the greatest 
shortage in the world to-day was not of bread but of brains, 
he referred to the facilities provided and the excellent work 
being done by the local technical colleges and at the University 
College of North Staffordshire. 
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In responding, Mr. Goldup, after complimenting the 
Sub-Centre on the way it had discharged its duties during the 
ten years Of its life, also referred to the shortage of technical 
and professional men. While this country was well blessed 
with men of original thought, the task of developing original 
research meant that the available trained men must be used 
to the fullest extent. The solution required full collaboration 
between industry and the technical colleges and universities, 
with the continued support of the Government. The Institu- 
tion must also accept great responsibility for the suitable and 
adequate training of our young men. 

Proposing the toast of the guests, Mr. R. W. Palmer, Vice- 
Chairman of the Sub-Centre, commended the practice of 
inviting speakers not directly connected with the profession. 
They brought in a breath of fresh air from the wider world, 
which was very good for us. He referred to the Chairman and 
Secretary of the Graduate and Student Section as representing 
the new generation whose motto was, ‘If it works, it’s 
obsolete’. 

Replying to the toast, Mr. A. G. B. Owen thought the 
county was privileged in having an active branch of The 
Institution established within its boundaries, and referred to 
the value of the present function in providing social contacts 
between representatives of all branches of electrical engi- 
neering, including the buyers. As an industrialist, he thought 
there must be still closer co-operation between industry and 
the training centres to ensure that the training provided was 
exactly that required. 





Staffordshire Photo Service, Stone 


The President greets Mr. J. M. Ferguson at the Annual Dinner, 
thile Mr. H. A. P. Caddell, Chairman of the North Staffordshire 
Sub-Centre, looks on approvingly 


Mercury-Arc Rectifier] Inverters 


Atthe meeting in Hanley, Stoke-on-Trent, on the 3rd March, 
the Chairman, Mr. H. A. P. Caddell, introduced and 
welcomed Mr. C. T. Melling, Vice-President. Mr. Melling 
txpressed his pleasure in visiting the Sub-Centre. He referred 
lo the large amount of work The Institution now had to do 
and mentioned the educational problems which were receiving 
much attention. He stressed the need for senior members 
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to assist the recruitment of Graduates and Students by 
personal interest and encouragement. 

The Chairman then introduced Mr. L. Abram and Mr. J. 
Sherlock and invited Mr. Abram to read the paper D.C. 
Winder Drives using Mercury-Arc Rectifier]Inverters written 
by themselves and Mr. J. P. McBreen. This was of special 
interest in this coal-mining district to the large number of 
members and National Coal Board friends who had gathered 
to hear it. The discussion, which was opened by Dr. T. E. 
Calverley and joined by many others, indicated the close 
interest in this subject. A vote of thanks to the authors was 
proposed by Mr. L. Goodall, who said that while the paper 
dealt with some three years’ experience of a comparatively 
small mercury-arc rectifier winder it gave a clear indication 
of the conditions which may have to be met in the near future 
with very much larger machines. It had also provided an 
excellent opportunity for representatives of the manufacturers, 
users and supply engineers to discuss together the problems 
which would arise. 


Joint Meeting 


A joint meeting with the Graduate and Student Section was 
held at Stafford on the 19th March, when three short papers 
were presented by local Graduates. Mr. A. T. Chadwick, who 
presided, presented an Institution prize to Mr. B. J. Hodgskiss 
and formally welcomed Mr. L. H. Pollin as a Corporate 
Member. 

The papers were Capacitance Switching, by Mr. B. V. 
Freeman; Electrical Drives for Hot Reversing Mills, by 
Mr. R. B. Larkinson; and Heat Transfer in the Ventilation of 
Electrical Machines, by Mr. A. I. Tavernor. The papers were 
each followed by a discussion, opened by Mr. A. Duckworth, 
Mr. A. P. Baines and Mr. B. H. Wright, respectively. Mr. H. 
Baker proposed a vote of thanks to the authors for their very 
interesting papers covering widely different subjects, and 
complimented them on the efficient way in which each had 
stated the fundamental problem involved and the methods 
available for the solution of that problem. He said they had 
all dealt exceptionally well with the questions raised in the 
discussion. L. G. 


NORTH-WESTERN CENTRE 


Qualities for Leadership 


THE Centre has had a full and active session; 28 meetings 
were held, including seven Ordinary Meetings and five for each 
of the four Specialized Groups. The Utilization Group held 
their sixth Annual Dinner-Dance on the 7th February. 

The Faraday Lecture on The Electrification of Railways 
was delivered by Mr. R. Ledger, B.sc.TECH., on the 4th March 
in the Free Trade Hall to an appreciative audience of about 
2500. 

The Annual Dinner was held at the Midland Hotel, 
Manchester, and was once again an outstanding success, the 
number attending (460) being limited only by the capacity of 
the banqueting hall. Owing to their oversea tour the President 
and Secretary were unable to attend, but we were honoured 
by the presence of Mr. G. S. C. Lucas, Vice-President, who 
joined our Chairman, Mr. F. R. Perry, in receiving members 
and guests. Local Chairmen and Honorary Secretaries 
of kindred associations and adjoining Centres and many 
distinguished guests in the corporate and industrial life of 
Manchester and Salford were present. The toast of The 
Institution was proposed in an excellent speech by the 
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Rt. Rev. W. D. L. Greer, Bishop of Manchester, who con- 
cluded by giving a list of the qualities he considered desirable 
for leadership in industry. These were: (i) a natural dislike 
of power; (ii) a willingness to accept responsibility, and its 
consequence in accepting blame when things go wrong, and 
not ‘passing the buck’; (iii) a readiness to draw around you 
those who are critical and sincere—not ‘yes’ men; (iv) a 
capacity to think for yourself and feel with other people, 
rather than to think with the Daily Blurb and feel for yourself; 
(v) a lack of vindictiveness towards one’s opponents; and 
(vi) an ability to withstand arrogance or swelled head on one 
side, and disillusionment on the other. This ability, the 
Bishop believed, was very closely related to a wholehearted 
acceptance and practice of the Christian faith. 

The toast of the guests was proposed by the Chairman and 
ably responded to by Mr. P. B. Dingle, Town Clerk of 
Manchester, who kindly agreed at very short notice to take 
the place of the Lord Mayor of Manchester, Alderman 
L. M. Lever, who was unable to be present. 

At the Annual General Meeting on the 6th May, Mr. 
J. E. L. Robinson was elected Chairman of the Centre for 
the 1958-59 Session. H. D. 


SOUTHERN CENTRE 


Isle of Wight Meeting 


OWING to transport difficulties for members living on the 
Isle of Wight, the Committee of the Southern Centre gave 
sympathetic consideration to a suggestion that at least one 
meeting each year should be held there. 

Typical of the success of these meetings was that held on 
the 8th May, at the Ryde Castle Hotel at Ryde, when the 
paper Electricity in Modern Horticulture was presented by 
Mr. C. A. Cameron Brown and Mr. A. Gray, to an interested 
audience of 64 persons. 

During the discussion it became clear that these could be 
separated into two groups: electrical engineers who were 
enthusiastic amateur horticulturists, and horticulturists who 
were enthusiasts for the application of electricity to their 
work. It emerged that the propagation or germination and 
raising of plants is a delicate operation involving a balance 





Southern Centre meeting on the Isle of Wight 
Assembled at the Ryde Castle Hotel before the meeting are Mr. G. 


Bishop, Chairman-Elect, Dr. L. G. Simms, Chairman, Mr. C. A. 
Cameron Brown, Mr. H. W. Housley, Secretary of the Southern Centre, 
Mr. V. S. Dent, Mr. A. Gray, Mr. R. Lonsdale, 1.0.W. Convener, 
and Mr. E. A. Logan, Past-Chairman 
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of a great number of factors—heat, light, humidity ang 
nutrition. Any lack of balance produces a serious deteriora. 
tion of the result, and expert knowledge and skill are needed 
to avoid failure. 

The meeting was graced by the presence of Mr. C, W. 
Smith, who, before his retirement to the Isle of Wight, was 
a partner in a well known London firm of consulting engj- 
neers. Mr. Smith, who regularly attends the District Meetings, 
has the distinction of having been a member of The Institution 
for over half a century. 

When the visitors from the mainland, or ‘overners’ as the 
Islanders know them, left for the last boat, the discussion was 
continuing in odd corners of the hotel. The meeting was 
judged to be a great success. 


Portsmouth Telephone Exchanges 


About sixty members of the Southern Centre, led by Mr. A. 
Bishop, Vice-Chairman, were welcomed at the new Ports. 
mouth Telephone Exchange on the 14th May by Mr. R. 
Goford, Area Engineer, Portsmouth Telephone Area, on 
behalf of the Telephone Manager, Mr. J. E. Carr, who was 
unable to ‘be present. 

Mr. Goford mentioned that the first telephones came to 
Portsmouth in 1885; the first junction route to Southampton 
was established in 1889 and the first London route in 1896, 
The system was made automatic in 1916 by the installation 
of a Keith line-switch exchange at the Head Post Office. The 
present capacity was 7554 exchange connections. The new 
Central and North End Exchanges would have capacities of 
7400 and 4800 exchange connections, respectively. A manual 
board of 74 positions would cope with assistance traffic, and 
all trunk switching would be done at the new Trunk Exchange 
at Cosham. Cosham Trunk Exchange opened on the 6th July 
and the Central Exchange on the 12th July 1958. 

The party was conducted round the automatic-apparatus 
room, manual room, maintenance, control, power and 
battery rooms, and cable chamber. Members saw a demon- 
stration of the jointing of underground cables and heard an 
instructive talk on the methods to be adopted in the change- 
over from the old exchange to the new one. 

The many exhibits included a Keith line switch and an 
early Strowger two-motion selector, circuit diagrams, trunking 
diagrams, cable diagrams and modern equipment. The 
occasion had a down-to-earth and rather technical flavour, 
but the members fell well behind the timed programme in 
their tour of the premises. It was inferred from this that the 
experience had proved of quite absorbing interest. It was 
remarked by the guides that they had received more questions 
per individual than had been received from any other party 
of visitors. E. A. L. 


SCOTTISH CENTRE 


THE Spring Meeting of the Centre was held at Pitlochry 
during the week-end 23rd to 26th May, when 65 members 
and guests assembled at the Hydro on the Friday evening. 
The Hutcheson—Winning Golf Trophy was played for on the 
Saturday morning and won by Mr. R. J. E. Paterson of 
Glasgow. The customary afternoon excursion to a hydro 
electric scheme led the party to the Errochty dam and power 
station, where they saw the last stages of the developments m 
this area. Mr. A. A. Fulton, General Manager of the North 
of Scotland Hydro-Electric Board, in welcoming the guests, 
explained that the Board were short of water, a fact some 
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what difficult to believe when looking at the rain falling 
against the windows; Mr. Fulton, however, very graciously 
sacrificed some of his valuable fluid to enable a machine to be 
garted and synchronized and to permit a relief valve to be 
spectacularly operated. The evening theatre party saw The 
Heir to Ardmally, a comedy thriller which was generally 
considered to be the most enjoyable of the plays seen at our 
annual spring meetings. By Sunday the weather had improved 
and time was pleasantly occupied during the day in various 
minor golf competitions, in walking around Loch Faskally, 
in admiring the salmon ascending the ladder, in sitting to 
admire the scenery, or in merely sitting. In the evening the 
wedding anniversary of a popular member was again cele- 
brated. Although less fortunate than usual with the weather, 
we enjoyed the meeting just as much as ever and look for- 
ward to the corresponding occasion in 1959. 

The Annual General Meeting of the Centre was held in 
Aberdeen on the 30th May, when Mr. R. J. Rennie was 
formally elected Chairman for 1958-59. The business 
meeting was followed by two films—Gift of Green and Handle 
with Care. The former showed, in colour, the action of the 
sun in plant growth, while the latter illustrated, in a most 
amusing way, what might happen to a crate when sent to the 
outposts of Empire. 

The Centre is now eagerly looking forward to the visit of 
the Supply Section to Edinburgh in September. E. O. T. 


NEWS from Abroad 


ARGENTINA JOINT OVERSEA GROUP 


THE first meeting of the Joint Oversea Group at Buenos Aires 
on the 12th March was addressed by Mr. J. H. N. Thompson, 
who gave a lecture on engineering applications of atomic 
energy, with particular reference to the fast reactor at 
Dounreay and the gas-cooled graphite-moderated reactors 
now being built at Berkeley. . 

Although some of our members were still away on vacation, 
the meeting was very well attended, and everyone enjoyed 
the lecture very much. 

The local Group has had the great pleasure of a visit from 
Air Marshal Sir R. Owen Jones, President of The Institution 
of Mechanical Engineers, and Lady Jones, as well as the 
Secretary of The Institution of Mechanical Engineers, Mr. 
Brian G. Robbins. On the 9th May, Sir Owen and Mr. 
Robbins had lunch with the Committee in the American 
Club at midday and in the evening met the members of the 
Group in the English Club; at both meetings matters of 
iilerest were discussed with regard to the local Group and 
ls Connections with London. ‘-¢:%. 


CALCUTTA OVERSEA BRANCH 


Report on the 1957-58 Session 


Tals has been a most successful session and without doubt the 

test for many years. It commenced with a visit by one of the 

Vice-Presidents of The Institution and concluded with a visit 

ty the President himself, accompanied by the Secretary and 
. Brasher. 
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The first, third and fourth meetings of the session, all of 
which were well attended and highly successful, were joint 
meetings with the Institution of Engineers (India). At the 
first, Sir Willis Jackson, a Vice-President of our Institution, 
gave a lecture on The Education and Training of Electrical 
Engineers. The two other joint meetings were addressed by 
Prof. J. G. Holm, Guest Professor at Jadavpur University, 
who lectured on Direct-Current High-Voltage Power Trans- 
mission using Electronic Power Converters. The first meeting 
dealt with the technical aspect and the second with the 
economic aspect. 

At the Annual General Meeting of the Branch, on the 
10th December 1957, Mr. H. C. Hardy was elected Chairman 
and gave an address on The Electrification of the Railways in 
the Calcutta Area. At the next meeting, also very successful, 
Mr. G. Woods presented a paper entitled A Historical 
Discourse on Fans. 

The sixth meeting of the session was the only visit arranged 
this year, when some 40 members of the Branch visited the 
new car shed of the Eastern Railway to inspect the shed, 
electric locomotives, and substation and other equipment used 
in the electrification of the Howrah suburban lines. The visit 
concluded with a run in one of the new unit coaches to 
Bandel and back. 


Visit of President and Secretary 


The session concluded with the memorable occasion when 
the Branch was visited by the President, the Secretary and 
Mrs. Brasher. They were in Calcutta for only just over 
48 hours, during few of which they were allowed to rest. 
Their arrival at Dum Dum Airport, on the 9th March 1958, 
was a fitting beginning, accompanied as they were from 
Delhi by the Saudi-Arabian Trade Mission to India, which 
gave a touch of colour to the scene. The Oversea Representa- 
tive of the Council held a beer party to meet them at noon— 
a pleasant beginning to the two days. Our guests were 
permitted to rest in the afternoon and in the evening were 
entertained to dinner by the Deputy Oversea Representative 
of the Council. 

During the following morning the President made good 
use of a car which had been placed at his disposal to see the 
sights, while the Secretary was busily engaged with the 
Secretary of the Institution of Engineers (India). A small 
luncheon party was held at the Bengal Club, at which 
members of the Local Committees of our Institution and The 
Institution of Mechanical Engineers were hosts to our 
President and Secretary, and to Mr. B. Robbins, Secretary 
of The Institution of Mechanical Engineers. 

The same evening the Branch held a meeting, at which 100 
members were present. One member, at least, had taken 
three days’ holiday to come a considerable distance to attend. 

The President gave a short résumé of the latest develop- 
ments in the electronic field and concluded by discussing the 
part to be played in the modern world by electrical engineers. 
The Secretary then gave short accounts of the activities of our 
Institution and of the two conferences which the President 
and he were about to attend. 

The following morning they were entertained to breakfast 
at one of the pleasant spots in the city and later had an 
audience with Her Excellency the Governor of West Bengal. 
The party left Dum Dum Airport for Singapore in a Britannia 
aircraft, so bringing to an end 48 hours which will be long 
remembered by those who took any part in the visit. 

L. W. B. 
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NEW SOUTH WALES OVERSEA 
COMMITTEE 


AS ONE Of the most remote from London, the New South 
Wales Oversea Committee was extremely pleased to welcome 
the President and Secretary when they visited Sydney during 
the Conference of Engineering Institutions of the British 
Commonwealth. So that members could meet these important 
guests, an informal cocktail party was held in the library of 
the University Club, Sydney, on the 19th March, when a 
record number of over 50 attended. The President and 
Secretary later had dinner with the Oversea Committee, and 
it was unfortunate that the newly elected Oversea Repre- 
sentative of the Council for New South Wales, Mr. J. T. 
Rollo, was unable to attend because of illness. 

The evening concluded on a more technical note, with all 
members retiring to Science House, Sydney, the headquarters 
of the Institution of Engineers, Australia, where a joint 
meeting of the constituent Institutions of the Commonwealth 
Conference was held. A paper entitled Electrification of the 
Sydney-Lithgow Railway Line was presented by Messrs. 
R. W. J. Mackay, W. J. Moran, H. L. Kingsmill, D. J. 
Vernon, and N. C. Vogan dealing with the recently com- 
missioned electrified railway from Sydney westwards up into 
the Blue Mountains. It is doubtful whether Science House 
has seen a bigger assembly; over 250 members of the various 
Institutions packed the main lecture hall and an overflow 


hall. (This paper and one on The Development and Use of 


Water Resources in Victoria, which was read at a joint 
meeting of the Commonwealth Institutions in Melbourne 
on the 25th March 1958, are summarized below.) D. K. M. 


Electrification of the Sydney—Lithgow Railway Line 


R. W. J. MACKAY, B.SC., M.E., B.EC., M.I.E.AUST., W. J. MORAN, 
M.I.E.AUST., H. L. KINGSMILL, B. E., M.I.E.AUST., D. J. VERNON, 
B.E., A.M.I.E.AUST., and N. C. VOGAN, B.E., M.I.E.AUST. 


The paper is divided into five parts: a general review; the 
electrical power supplies installed; motive power supplies; 
signalling and communication; and tracks and structures. 

The work of electrifying the railway line over the Blue 
Mountains was undertaken originally to increase the track 
capacity of the line. Later, the economics of the scheme were 
compared with those of alternative forms of motive power. 
Some aspects of a.c. transmission lines, overhead wiring, sub- 
stations and control equipment installed are discussed, and 
details are given of the electric locomotives purchased for 
the line. Signalling is dealt with under four headings: traction 
bonding; conversion of d.c. equipment; new and altered yard 
layouts; and automatic signalling. For communication, an 
underground cable system was used, rather than overhead 
open wire lines. The paper concludes with an account of the 
civil-engineering work undertaken. 


The Development and Use of Water Resources in Victoria 


L. R. EAST, C.B.E., M.C.E., M.I.E.AUST., K. D. GREEN, B.C.E., 
M.I.E.AUST., and R. A. HORSFALL, M.B.E., M.C.E., B.MECH.E., 
A.M.I.E.AUST. 


The paper deals with the development of a national water 
policy in Victoria, the measurement and stocktaking of water 
resources, and the design, construction and operation of 
works to use those water resources. 

The historical background of legislation regarding irri- 
gation and conservation of water is described, and present- 
day tax systems are constructively criticized. 
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The President and Secretary inspecting a tele-ciné control unit 
at the Royal Melbourne Technical College on the 26th March 


OVERSEA ATTENDANCE REGISTER 


DURING the period 19th May to 16th June 1958 the following 
members called at the Institution building and signed the Attendance 
Register of Oversea Members: 


ALTMANN, P. (Melbourne) 

ASSISI, J. D. F. (Dankotuwa, Ceylon) 

AUN, C. C. (Ipoh, Malaya) 

BRIGGS, J. (Lagos, Nigeria) 

COTTON, C. B. (Madras) 

CROSS, R. W. (Entebbe, Uganda) 

DESMARAIS, R. (Curepipe, 
Mauritius) 

FOLLETT, J. S. (Belem, Brazil) 

FYTCHE, E. L. (Rio de Janeiro) 


GRUNER, L. (Canada) 

HAPUGODA, C. J. (Badulla, Ceylon) 

HOOKE, J. A. L. (Sydney) 

KARUNATILEKE, C. E. 
(Avissawella; Ceylon) 

MARTINOFF, M. (Paris) 

PAUL, R. A. (Paris) 

PHILLIPS, W. E. (Durban) 

THRELFALL, A. J. C. (Hong Kong) 


NON-DESTRUCTIVE TESTING 


A SUMMER School on the Principles and Practice of Non- 
Destructive Testing is to be held in the Department of 
Mechanical Engineering of the Manchester College of Science 
and Technology from the 8th to 12th September 1958. 
Residence for those attending the school has been arranged 
at Hulme Hall, Victoria Park, Manchester 14. 

The school is sponsored by the British National Com- 
mittee for Non-Destructive Testing (in which The Institution 
participates) and is organized by the Manchester College of 
Science and Technology in association with the Manchester 
Association of Engineers and the Institution of Engineering 
Inspection. It is specifically directed to senior and chief 
inspectors throughout industry and to teachers of the subject. 

Radiographic, ultrasonic, eddy-current, magnetic and 
penetrant techniques will be examined, as well as economic 
and statistical aspects. 

All inquiries should be addressed to the Registrar, the 
Manchester College of Science and Technology, Mat 
chester 1. Applications close on the 31st July. 
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PATRON: H.M. THE QUEEN 


Council, 1957-58 


T. E. GOLDUP, C.B.E. 


W. H. ECCLES, D.SC., F.R.S. 

THE RT. HON. THE EARL OF MOUNT 
EDGCUMBE, T.D. 

J. M. DONALDSON, M.C. 

PROFESSOR E. W. MARCHANT, D.SC. 

H. T. YOUNG 

SIR GEORGE LEE, O.B.E., M.C. 

SIR ARTHUR P. M. FLEMING, C.B.E., D.ENG., 
LL.D. 

J. R. BEARD, C.B.E., M.SC. 

SIR NOEL ASHBRIDGE, B.SC.(ENG.) 

COL. SIR A. STANLEY ANGWIN, K.C.M.G., 
K.B.E., D.S.O., M.C., T.D., D.SC.(ENG.) 

SIR HARRY RAILING, D.ENG. 

P. DUNSHEATH, C.B.E., M.A., D.SC.(ENG.) 

SIR VINCENT Z. DE FERRANTI, M.C. 

T. G. N. HALDANE, M.A. 

PROFESSOR E. B. MOULLIN, M.A., SC.D. 

SIR ARCHIBALD J. GILL, B.SC.(ENG.) 

SIR JOHN HACKING 

COL. B. H. LEESON, C.B.E., T.D. 

SIR HAROLD BISHOP, C.B.E., B.SC.(ENG.) 

SIR JOSIAH ECCLES, C.B.E., D.SC. 

SIR GEORGE H. NELSON, BART. 

SIR W. GORDON RADLEY, K.C.B., C.B.E., 
PH.D.(ENG.) 


S. E. GOODALL, M.SC.(ENG.) 

SIR WILLIS JACKSON, D.SC., D.PHIL., 
DR.SC.TECH., F.R.S. 

G. S. C. LUCAS, O.B.E. 

SIR HAMISH D. MACLAREN, K.B.E., C.B., 
Ec... 1L.D., 2st. 

C. T. MELLING, C.B.E., M.SC.TECH. 


THE RT. HON. THE VISCOUNT FALMOUTH 


PROFESSOR H. E. M. BARLOW, PH.D., 
B.SC.(ENG.) 

J. A. BROUGHALL, B.SC.(ENG.) 

C. M. COCK 

SIR JOHN DEAN, B.SC. 

B. DONKIN, B.A. 

J. S. FORREST, D.SC., M.A. 

PROFESSOR J. GREIG, M.SC., PH.D. 

E. M. HICKIN 

J. B. HIGHAM, PH.D., B.SC. 

. McDONALD, B.SC. 

. MCLEAN, C.B.E., B.SC. 

. METCALF, B.SC.(ENG.) 

MORTLOCK, PH.D., B.SC.(ENG. 

. MULLENS, B.SC. 

. MUMFORD, O.B.E., B.SC.(ENG.) 

. PHILLIPS, T.D. 

. SAYERS, B.SC. 

. STRONG, O.B.E., B.A., B.A.I. 

WATSON-JONES, M.ENG. 

. B. WELBOURN, M.A. 

WEST, M.SC. 


Hyer me Peo 


TOTOOF PIS Sm 


Chairmen and 
Past-Chairmen 
of Sections 


Chairmen and 
Past-Chairmen of 
Local Centres 


SECRETARY 
Deputy Secretary 


Assistant Secretary 


Measurement and Control 
H. S. PETCH, B.SC.(ENG.) 
*D. TAYLOR, M.SC., PH.D. 


Radio and Telecommunication 
J. S. McPETRIE, PH.D., D.SC. 
*R. C. G. WILLIAMS, PH.D., B.SC.(ENG.) 


Supply 
PROFESSOR M. G. SAY, PH.D., M.SC., F.R.S.E. 
*p. J. RYLE, B.SC.(ENG.) 


Utilization 
J. VAUGHAN HARRIES 
*H. J. GIBSON, B.SC. 


East Midland 

J. D. PIERCE 

*H. S. HASLEGRAVE, M.A., PH.D., 
M.SC.(ENG.) 


Mersey and North Wales 
T. MAKIN 
*P. D’E. STOWELL, B.SC.(ENG.) 


North-Eastern 
T. W. WILCOX 
*J. CHRISTIE 


North Midland 
A. J. COVENEY 
*w. K. FLEMING 


North-Western 
F. R. PERRY, M.SC.TECH. 
*T. E. DANIEL, M.ENG. 


Northern Ireland 
C. M. STOUPE, B.SC. 
*DOUGLAS S. PARRY 


Scottish 
E. O. TAYLOR, B.SC. 
*PROFESSOR F. M. BRUCE, M.SC., PH.D. 


South Midland 
L. L. TOLLEY, B.SC.(ENG.) 
*C. J. O. GARRARD, M.SC. 


Southern 
L. G. A. SIMS, D.SC., PH.D. 
*H. ROBSON, B.SC. 


Western 
J. F. WRIGHT 
*PROFESSOR G. H. RAWCLIFFE, M.A., D.SC. 


* Past-Chairman 


W. K. BRASHER, C.B.E., M.A., M.LE.E. 
F. JERVIS SMITH, M.I.E.E. 
F. C. HARRIS 
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Local Centre Officers 





EAST MIDLAND CENTRE 
Chairman: J. D. PIERCE 
Hon. Secretary: H. T. Price, Brush Electrical Engineering Co. Ltd., Lough- 


Hon. Asst. Secretary: J. BARNES, 13 Oakwell Drive, Ilkeston, Derbyshire. 


Cambridge Radio and Telecommunication Group 

Chairman: N. C. Roure, B.Sc.(Eng.) 

Hon. Secretary: H. V. BECK, B.Sc., The Cavendish Laboratory, Free School Lane, 
Cambridge. 


East Anglian Sub-Centre 

Chairman: G. E. Mipp.eTon, M.A. 

Hon. Secretary: Cart. N. HILLER, B.SC.(ENG.), Cambridgeshire Technical College 
and School of Art, Collier Road, Cambridge. 

Hon. Asst. Secretary: J. H. HOWARD, 28A Cavendish Avenue, Cambridge. 


MERSEY AND NORTH WALES CENTRE 
Chairman: T. MAKIN 
Hon. Secretary: S. TOWILL, B.SC.(ENG.), 74 Hoole Road, Chester. 


Hon. Asst. Secretaries: D. Boyp, c/o The English Electric Co. Ltd., Liverpool 
Works, East Lancashire Road, Liverpool; J. N. FLETCHER, B.SC., PH.D., Brookhirst 
Switchgear Ltd., Northgate Works, Chester. 


NORTH-EASTERN CENTRE 

Chairman: T. W. WiLcox 

Hon. Secretary: R. Bruce, M.sc., C. A. Parsons and Co. Ltd., Heaton Works, 
Newcastle upon Tyne, 

Asst. Secretary: R. W. SHIELD, 152 Edge Hill, Darras Hall, Ponteland, Newcastle 
upon Tyne. 

North-Eastern Radio and Measurement Group 

Chairman: W. Gray 

Hon. Secretary: R. Bruce, M.sc., C. A. Parsons and Co. Ltd., Heaton Works, 
Newcastle upon Tyne, 6. 

Hon. Asst. Secretary: R. F. Cockpurn, Rutherford College of Technology, 
Northumberland Road, Newcastle upon Tyne, 1 

Tees-Side Sub-Centre 

Chairman: D. G. FURNEAUX, B.SC.(ENG.). 

Hon. Secretary: J. G. WINNARD, 44 Diamond Street, Saltburn-by-the-Sea, Yorks. 


NORTH MIDLAND CENTRE 

Chairman: A. J. COVENEY 

Hon, Secretary: H. A. CARR, c/o A. Reyrolle and Co. Ltd., 20 St. Paul’s Street, 
Leeds, 1. 


Hoon. Asst. “Ye T. H. SCHOLEs, c/o A. Reyrolle and Co., Ltd., 20 St. Paul’s 
Street, 

North Midland Utilization Group 

Chairman: J. L. BROWELL 

Hon. Secretary: re Auton, Yorkshire Switchgear and Engineering Co. Ltd., 
Meanwood, Leeds, 

Hon. Asst. ena . R. W. Brinkworth, c/o George Ellison Ltd., Norwich 
Union Building, City Square, Leeds, 1. 

Sheffield Sub-Centre 

Chairman: O. I. BUTLER, D.SC. 


Hon. Secretary: J. Syxes, The British Thomson-Houston Co. Ltd., Mazda 
Buildings, Campo Lane, Sheffield, 1 
Hon. Asst. Secretary: G. L. MASON, 36 Totley Brook Road, Sheffield. 


NORTH-WESTERN CENTRE 

Chairman: F. R. PERRY, M.SC.TECH. 

Hon. Secretary: H. DIGGLE, B.SC.TECH., Transformer Engineering Dept., Metro- 
politan-Vickers Electrical Co. Ltd., Wythenshawe, Manchester, 23. 

North-Western Measurement and Control Group 

Chairman: E. Roscoe, 3.P. 

Hon. Secretary: R. W. Fryer, 2 Rossett Avenue, Timperley, Altrincham, Cheshire. 


North-Western Radio and Telecommunication Group 
Chairman: K. J. BUTLER 
Hon. Secretary: J. DALTON, 12 Cedar Avenue, Claypool Road, Horwich, Lanes. 


North-Western Supply Group 

Chairman: F. W. GEE, B.SC.TECH. 

Hon. Secretary: J. B. KirtsHAw, System Planning and Design Engineer, North 
Western Electricity Board, No. 3 Sub-Area, Union Street, Oldham, Lancs. 
North-Western Utilization Group 

Chairman: J. Tozer 

Hon. Secretary: W. F. Jarvis, c/o North Western Electricity Board, No. 1 Sub- 
Area, Town Hall Ext. (4th Floor), Manchester, 2. 

North Lancashire Sub-Centre 

Caarrnman: H. G. Cope 

Hon. Secretary: F. Day, The North Western Electricity Board, 40/41 Lune Street, 
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~Chairman: L. G. A. SIMS, D.SC., PH.D. 





NORTHERN IRELAND CENTRE jest W 
Chairman: C. M. STOUPE, B.SC. r 
Hon. Secretary: R. L. MARRS, B.SC., ‘Chez Moi’, Mosside Road, Dunmuny, lon. 9 
Co. Antrim. 

Hon. Asst. Secretary: W. H. FARMER, Room 49, Telephone House, 1 Cromp on. AS 
Street, Belfast. 


SCOTTISH CENTRE el 
Chairman: E. O. TAYLOR, B.SC. 


Hon. Secretary and Treasurer: J. H. P. DE ViLLsers, Bruce Peebles and Co, Lig, ALCI 
19 Waterloo Street, Glasgow, C.2. 


Hon, Asst. Secretary: R. L. STANLEY, ‘Rose Cottage,’ Balfron, by Glasgow. don. Se 


North Scotland Sub-Centre 
Chairman: Pror. E. G. CULLWICK, 0.B.E., M.A., D.SC. 
Hon. Secretary and Treasurer: T. M. MCCAMMONT, North of Scotland Hydro. Cistrens 


Electric Board, West Villa, South Street, Elgin, Morayshire. Hon. . 
nance, 

South-East Scotland Sub-Centre Road, C 

Chairman: J. MENDELSON IRISH 


Hon. Secretary: G. I. THOMAS, B.SC., Ferranti Ltd., Ferry Road, Edinburgh. §, Chairma 
Hon. Asst. Secretary: J. B. MCPHERSON, ‘Forthview’, Haddington Road, Tranen, Hon. Se 





East Lothian. Street, L 

South-West Scotland Sub-Centre 

Chairman: A. J. SMALL, B.SC., PH.D. el 

Hon. Secretary and Treasurer: D. W. GREGORY, c/o Johnson and Phillips Lid, 

59 Berkeley Street, Glasgow, C.3. - 
New 


Hon. Asst. Secretary: D. R. ROLLO, B.sc.(ENG.), 44 Woodhead Avenue, Kirkip-\' 
tilloch, Glasgow. 









SOUTH MIDLAND CENTRE 
Chairman: L. L. TOLLEY, B.SC.(ENG.) 


Hon. Asst. Secretary: J. C. Pyatr, clo Central Electricity Generating Board; ‘ 
53 Wake Green Road, Moseley, Birmingham, 13. South A\ 
South Midland Radio and Measurement Group 
Chairman: R. H. JOHNSON, M.SC. Vietori 
Hon. Secretary: E. S. JOHNSON, Regional Director’s Office, Civic House, Grea Chai 
Charles Street, Birmingham, 3. 


South Midland Supply and Utilization Group 


Chairman: R. A. YORK, B.SC. 
Hon. Secretary: H. C. Fox, George Ellison, Ltd., Perry Barr, Birmingham, 22 


North Staffordshire Sub-Centre 
Chairman: H. A. P. CADDELL, M.A. 
Hon. Secretary: P. W. R. GATLIFF, B.SC., The English Electric Co. Ltd., Staff 


Hon. Treasurer and Asst. Secretary: D. H. TOMPSETT, B.SC.(ENG.), Nelson 
Laboratories, The English Electric Co. Ltd., Stafford. 


Rugby Sub-Centre 

Chairman: W. J. CARFRAE, B.SC. 
Hon. Secretary: E. S. rea we Electronics Engineering Dept., The British 
Thomson-Hoyston Co. Ltd., Rugby. 

Hon. Asst. Secretary: R. W. RoBinson, 51 Yates Avenue, Newbold Glebe, Rugby. 


SOUTHERN CENTRE 


ioe. Secretary: H. W. Houstey, 15 Southdown Road, East Cosham, Portsmouth, 
ants. 


NEW Z 

Hon. Asst. Secretaries: A. C. TREMAIN, B.SC.(ENG.), Municipal College, Ports | Chairma 
mouth, Hants; C. G. BRAMMER, 48 Brecon Avenue, East Cosham, Hants. Hon. Se 
y 

WESTERN CENTRE SOUT] 


Chairman: J. F. WRIGHT 
Hon. Secretary: F. F. FREELING, Midlands Eléctricity Board, Bowling Hil, 
Chipping Sodbury, Bristol. 
Hon. Asst. Secretary (Bristol): W. D. MorGAN, W. T. Glover and Co. Lid, 

123 Victoria Street, Bristol, 1 Over 
Hon. Asst. Secretary (Cardiff): D. STEPHENS, 7 Clovelly Crescent, Lianrummey, 


ARGE! 
Western Supply Group AC. Te 
Chairman: C. W. A. PRIEST, B.SC.(ENG.) BRAZI 
Hon. Secretary: A. A. BECKINGSALE, Central Electricity House, 26 Oakfield Road} E. Wins 
Bristol, 8. Caixa Pi 
Western Utilization Group SURM 
Chairman: F. J. BABER c H. , 
Hon. Secretary: G. M. HuGues-Ca.ey, The British Thomson-Houston Co. Ld, 
42 Baldwin Street, Bristol, 1. CANAI 


Hon. Asst. Secretary: W. S. Evans, The British Transport Commission, Sou]; 4 Th 
Wales Docks, Roath Dock, Cardiff. Ontario 


South-Western Sub-Centre CAPE. 
Chairman: C. H. FOULKES CG.D 
Hon. Secretary: G. B. Devey, P.O. Engineering Dept., 23 Victoria Park Rost) 

Exeter. CEYLC 
Hon. Asst. Secretary: S. D. CHAPMAN, ‘Hycrest’, Highbury Crescent, Plympton] J. G. Ps 
Plymouth. Colomb 
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est Wales (Swansea) Sub-Centre 
nm: I. G. EVANS 
on. Secretary: W. E. Lewis, B.SC., PH.D., 19 Wimmerfield Crescent, Killay, 


Dunmury, 
1 fon, Asst. Secretary: D. H. HuGues, 5 Hillside, Furnace, Llanelly, Carmarthen- 


ersea Branches 


d Co. Lid, ALCUTTA BRANCH 
airman: H. C. HARDY 

asgow. Hon. Secretary: L. W. BRaAZEL, The Calcutta Electric Supply Corporation Ltd., 
Victoria House, Calcutta. 
CEYLON BRANCH 
nd Hi Chairman: Pror. R. H. PAUL, M.A., B.SC. 

vate Hon. Secretary: M. 1. AZIEZ, B.SC., Electrical ag on and Mainte- 
nance, Dept. of Government Electrical Undertakings, P.O. Box 540, McCallum 
Road, Colombo, 10. 
IRISH BRANCH 
urgh. $. | chairman: L. COLLINS, B.E., B.SC. 
d, Tranent, Hon. + =e J. MCKEEVER, B.SC.(ENG.), General Electric Co. Ltd., 13 Trinity 
Street, Dublin. 


ersea Committees 


lips Lid, | ysTRALIA 
Kirki New South Wales 
™ Chairman: R. M. BARGE 
Hon. Secretary: D. K. Muir, 1.£.£. Box 701, G.P.O., Sydney. 


Queensland 

Chairman: A, S. FAULKNER 

Halesowen,| ton, Secretary: W. 1. GEORGE, B.£., c/o The English Electric Co. Ltd., P.O. Box 
} 6F, G.P.O., Brisbane. 

ing Board) csuth Australia 

Chairman: A. J. H. OXFORD, B.SC. 

Hon. Secretary: J. W. CROMPTON, B.E. 139 Fisher Street, Malvern. 

Victoria and Tasmania 

pase, Gres Chairman: J. WILSON 

Hon. Secretary: Appointment pending 

Western Australia 

Chairman: K. W. TAPLIN, B.E. 

gham, 22 I ton, Secretary and Treasurer: R. R. LAKE B.£., c/o 132 Murray Street, Perth. 
CANADA 

Toronto 

., Stafford§ Chairman: THE OVERSEA REPRESENTATIVE OF THE COUNCIL 

0 Researcl NDIA 

Bombay 

Chairman: J. H. SMYTH, 8.SC. 


Hon. Secretary: T. M. SHIvRaM, Services Engineer (North), B.E.S. & T. Under- 
he British} king, Electric House, Post Fort, Bombay, 1. 


Madras 

be, Rugby.| Chairman: Appointment pending 

Hon, Secretary: R. WRIGHT, M.B.E., 4 Buckingham Gardens, Madras, 12. 
MALAYA AND SINGAPORE 

Chairman: THE OVERSEA REPRESENTATIVE OF THE COUNCIL 

NEW ZEALAND 

fe Ports | Chairman: F. T. M. KASSEL, 1.8.0., B.SC. 

ie Hon, Secretary: E. H. R. GREEN, C.B.E., M.SC., Engineer-in-Chief, General Post 
, Wellington, C.1. 

SOUTH AFRICA 

Transvaal and Orange Free State 

Chairman: THE OVERSEA REPRESENTATIVE OF THE COUNCIL 


Wersea Representatives of the Council 
ARGENTINA 

A.C. Towers, Acassuso 841, Olivos, F.N.G.B.M., Prov. de Buenos Aires. 
BRAZIL 


ield Road,} £. WinsTANLEY, B.SC.(ENG.), The Rio de Janeiro Flour Mills and Granaries Ltd., 
Caixa Postal 486, Rio de Janeiro. 


BURMA 
C.H. MELLor, c/o Rangoon Electric Supply Board, 503/9 Merchant Street, 
Rangoon. 


“ling Hill, 


1 Co. Lid, 
ion, South 





CANADA 
1M, THOMSON, M.A.SC., PH.D., Ferranti Electric Ltd., Mount Dennis, Toronto 15, 


CAPE PROVINCE 

ark Rook C.G, Downie, B.sc., c/o City Electricity Dept., P.O. Box 82, Cape Town. 
CEYLON 

Plymptos, Can Office of the United Kingdom High Commissioner, 7 Prince Street, 
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EAST AFRICA 

A. O. CosGRove, B.sc., The General Electric Co. Ltd., P.O. Box 5100, Nairobi. 
FAR EAST 

D. S. Hit, Reiss, Bradley and Co. Ltd., National City Bank of New York 
Building, 2 Queens Road C, Hong Kong. 

FRANCE 

P. M. J. AILLERET, Electricité de France, 12 Place des Etats-Unis, Paris (16°). 
Deputy Representative: R. A. TELLIER, ING.E.S.E., c/o Electricité de France, 
12 Place des Etats-Unis. Paris (16¢). 

INDIA 


TN naa Magnet House, Chittaranjan Avenue, P.O. Box 8974, Cal- 
cu q 


Deputy Representative: L. W. BRAZEL, c/o Calcutta Electric Supply Corporation, 
Calcutta. 


ISRAEL 
B. F. Moss, 94 Hayarkon Street, Tel-Aviv. 


oe AND SINGAPORE 

TRAFFORD, M.B.E., Telecommunications Dept. (Special Services), Fullerton 
Building Singapore, 1. 
Deputy Representative: P. J. TYRRELL, B.sC.(ENG.), The British Thomson-Houston 
Export Co. Ltd., P.O. Box 151, Kuala Lumpur. 
MIDDLE EAST 
J. M. Morris, 0.8.£., The Port Directorate, Basrah, Iraq. 


NATAL 
R. M. O. Simpson, c/o Electricity Dept., P.O. Box 147, Durban. 


NEAR EAST 

A. G. Coates, Iraq Petroleum Co. Ltd., Banias, Latakia, Syria. 

Deputy Representative: H. D. Furser, The Iraq Petroleum Co. Ltd., Electrical 
Engineering Dept., P.O. Box 150, Tripoli, Lebanon. 

NEW SOUTH WALES 

J. T. ROLLO, L£.£. Box 701, G.P.O., Sydney. 


NEW ZEALAND 
. a. R. GREEN, C.B.E., M.SC., Engineer-in-Chief, General Post Office, Wellington, 


PAKISTAN 

A. E. C. Gipson, c/o Associated Electrical Industries (Pakistan) Ltd., Post Box 
4958, Karachi. 

QUEENSLAND 

J. S. Just, c/o Box 1067N, G.P.O., Brisbane. 


RHODESIA 
A. B. Cowen, 0.8.£., P.O. Box 377, Salisbury. 


ge AUSTRALIA 

G. MACHIN, B.E., c/o The Electricity Trust of South Australia, Box 412c, 
GPo., Adelaide. 

SWITZERLAND 

L. W. HAYES, 0.B.£., 43 Quai Wilson, Geneva. 


TRANSVAAL AND ORANGE FREE STATE 

A. W. Lineker, B.SC., P.O. Box 7794 Johannesburg. 

UNITED STATES OF AMERICA 

Hon. Secretary: R. H. Barciay, The J. G. White Engineering Corporation, 
80 Broad Street, New York 4, N.Y., U.S.A. 

berger ag AND TASMANIA 


Pror. C. MoorHouse, M.E.E. Department of Electrical Engineering, 
University oF Melbourne, Carlton, N.3, Victoria. 


Deputy Representative for Tasmania: H. P. TUCK, M.E., B.SC., Associate Professor, 
University of Tasmania, Hobart, Tasmania. 

WEST AFRICA 

J. Houston ANGus, P.O. Box 388, Lagos, Nigeria. 

WEST INDIES 

H. D. WALDEN, B.SC., c/o The Trinidad Oil Co. Ltd., 19 La Carriére Road, 
Point-a-Pierre, Trinidad. 

WESTERN AUSTRALIA 
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invited to apply to the Secretary of The Institution 
letter of introduction to the appropriate Honorary Seep 
Members coming home from oversea are invited to 
their addresses in this country with the Secretary, 
they do not desire a change of address to be recorded 
Institution register. This will enable him to advise 
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COMMUNICATIONS FROM OVERSEA? 
MEMBERS ; 


OVERSEA members are specially invited to submit, for pu 
tion in the Proceedings, written communications on f 
read before The Institution or published in the Procegt 
without being read. The contributor’s country of resid 
will be indicated. Brief articles, items of news and photog 
intended for the Journal will also be most welcome. 
Copies of all papers read before The Institution are sém 
each Oversea Representative of the Council for distributig 
members likely to be in a position to submit communi¢ 


THE INSTITUTION STAFF: EDITORI 
VACANCY 


THERE is a vacancy for an editorial assistant for work ¢ 
Proceedings of The Institution. The qualifications reqi 
are an engineering or a science degree, some enging 
experience, and the ability to sub-edit high-class tech 
copy. A knowledge of foreign languages would be ad 
geous. Applicants should be between the ages of 25 af 
(approximately). The salary will depend on age, qualifi¢ 
and experience. Entry to a superannuation scheme 
follow a short period of service. . 

Those who are interested should write to the Seen 
The Institution of Electrical Engineers, Savoy Place, Le 
W.C.2, giving full particulars of their education, trainin 
experience. 


WIRING REGULATIONS 


THE recent interpretations of the Wiring Regulations,} 
lished in the June Journal, p. 305, were issued on th 
June and not, as stated, on the 28th April. 


PROFESSOR FOR ANKARA 


THE Foreign Office and the Turkish Government re 

a suitable person for the post of Professor of Engif 

Physics and Electrical Engineering in the Middle- 
Technical University at Ankara. Details may be obt 
from the Secretary of The Institution. 





